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ABSTRACT 

This document provides baseline information about 
temporary facilities as alternatives to school construction. More 
than 40 individual school districts in 18 States cooperated in a 
review of their units. The study scans the problem of temporary 
facilities historically, analyzes prevailing conditions at the 
beginning of the 1960‘s, makes projections concerning future use of 
relocatables, discusses new developments and transportation problems, 
and includes guides for calculating costs. The publication includes a 
detailed chart that displays specifications for and costs of the 
temporary structures in 23 selected districts. The chart is keyed to 
photographs and descriptions of some of the district units surveyed 
in the study. The document concludes with sketches and plans for a 
"convertible classroom/ commons core" — a permanent structure 
designed to serve multiple purposes in conjunction with linkage 
provisions for a variable number of relocatable units. (Photographs 
may reproduce poorly. ) (MLF) 
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PAST EXPERIENCE CLARIFIES THE QUESTIONS 



spring, im It is important to date the first release of this report— perhaps more so 
than with most reports. 

The subject is a national review of relocatable school facilities. Field research 
by Educational Facilities Laboratories began in the spring of 1982, More than 40 
inni vidua! school districts in 18 states cooperated in the revidNv of their units. Twice 
that number supported the study by supplying facts, figures, and opinions, pertinent 
to the questions asked. 

Portable . . . demountable . , . mobile . . . divisible . . . this report deals with 
experience in many school districts, all seeking to answer similar problems of over- 
crowding, double-sessions, fluctuating enrollments. While their problems ore similar, 
the answers in terms of building types, materials, designs, and quality have been as 
varied as the locations and climates. 

Relocatable classrooms have indeed helped to ball out many a school district 
caught in the flood of enrollments and short of time, money, or available sites to deal 
with the immediate housing problems. 

But the majority of districts quite candidly report that their relocatable units to 
date do not approach the functional, cost, or aesthetic qualities to meet their goals. 
The practice of designing-building-moving the movable units is obviously in a stum- 
bling stage of infancy. Costs are generally higher than were anticipated by the 
districts. Appearance and space have often been sacrificed in meeting a low-cost target. 

However, by reviewing the successes and failures of programs in the past, it is 
clear that within a year or two there could be significant new developments to 
improve the over-all picture. The design skills of the architect and school planner 
already exist. The technological know-how of industrial suppliers, engineers, and fab- 
ricators also exists. Practice in the building field here and abroad is also providing the 
experience for testing the skills and materials that will be used. 

The X-factor in the equation, then, becomes the school community and adminis- 
tration. In order effectively and creatively to plan the use and specific design of relo- 
catable units, administrators need to clarify their aims and standards. The first 
question quite logically relates to the need for relocatability. Why should the units be 
relocatable? Shifting enrollments? . . . rapidly growing district? ... or an apparently 
cheap solution to a financial squeeze? 

Other questions at the head of the list include- -Will standards of building 
quality and educational utility be maintained? What will it cost to gain the feature of 
relocatability? If standards are lowered to achieve lower initial cost, at what point do 
we slip from acceptable facilities to scholastic chickencoops? How do relocatable 
units stack up against one another (and against permanent facilities) in total evalua- 
tion of cost, mobility, educational utility, appearance, maintenance, etc? 

What is past and recorded here has helped clarify some of the questions. The po- 
tential for better answers is clear. It is hoped that this efl report in spring, 1934, will 
serve as prologue to unproved designs for relocatable facilities in the future. 

J3X7GATTONAL FACILITIES LABORATORIES 



rhe following fold-out chart collate* the statistics bamd on the exper ien ce of 23 selected school di #- 
ttius across the nation which have used relocatable structures * Some were built as recently es the 
spring of 1964* Some date back to the 1950'#. This sampling of over 10,000 unit classrooms repre- 
sents almost one-third of aO “non-permanent focQtties* in use in United States public school system a 
in 1964* 

These are the impersonel statistical facts about the district j, types of structures in use, space, 
facilities, foundations, initial ir*taBed costs, and costs to relocate* This is only part of die story* The 
information in this chart is ^rose-indexed to pages later in the report which include photographs, 
sketches , and further information regarding he various buildings. 



LOCATION 


SCHOOL DISTRICT CARE 

STUDY 
PAGE 


ENROLL- 

MENT 


NO. 

SCHOOL 

PLANTS 


TEACHING STATIONS 
TOTAL RELOCAT- 

ABLE 
STRUCTURES 


TYPE 

STRUCTURE 

m Ui« 


Sl/L 


Atlanta, Qa. 


Atlanta Public Schools 


40 


115,154 


138 


3,535 


46 


Divisible-Mobile (A) 


20 x 42 
single 
















Divisible Mobile 
(special) (G) 


?0 x 56 
single 


Chicago, III. 


Chicago Public Schools 


24 


536.025 


533 


20,781* 


215 


Divisible-Mobile 


?0 x 40 
single 


Dallas, Texas 


Dallas Ind. School District 




141,700 


166 


5,509 


2 ft* 


Portable 


72 x 32 
single 


Detroit, Mich. 


Detroit Public Schools 


44 


294,619 


300 


8,922 


179 


Portable (A) 


26 s . -x 71V.. 
double 
















Portable 
(revised) (B) 


26V, x 66 
double 


Downers Grovo, III. 


Downors Grove Comm. H/Sch. Dist. 


33 


2,824 


1 


81 


2 


Demountable 

(experimental) 


35 x 40 
double 


Grossmont, Cal. 


Grossmont Union H/School Dist. 


49 


13,953 


9 


466 


10 


Portable 


25 x 37 
single 


Houston, Texas 


Houston Indop. School District 




210,573 


199 


7,385 


1,290 


Portable 


20 x 60 
double 


Los Angeles, Cal. 


Los Angeles Unified School District 


50 


589,529 


569 


19,950 


9,966 


Portable 


28 x 64 
double 


Miami, Fla. 


Dade County School District 


38 


193,674 


203 


7,500 


419 


Portable 
(all 1941-43) 


20 x 30 
single 


Minneapolis, Minn. 


Minneapolis Public Schools 


32 


71,877 


99 


2,636 


29 


Portable 
( 1 916*21 ) (A) 


~23730~’ 

single 
















Demountable 
(since 1956) (B) 


26 x 35 
single 
















Demountable 
(experimental) (C) 


35 x 40 
single 


New York, N.Y. 


City of New York Public Schools 


56 


1,047,800 


853 


42,393 


*59 


Demountable (A) 


29 x r 2 
double 
















Divisible-Mobile (B) 


20x35 

single 


Newark, Ohio 


Newark Public Schools 


28 


9,500 


19 


371 


4 


Divisible 


30x72 

double 


Norfolk, Va. 


Norfolk City Schools 




55,965 


66 


1,766 


121 


Demountable 

(1953-60) 


24 x 30 
single 
















Divisible-Mobile 

(1962) 


20x35 

single 


Oakland, Cal. 


Oakland Unified School District 


50 


79,672 


90 


2,800 


700 


Portable 

(revised) 


24 x 36 
single 


Oklahoma City, Okla. 


Oklahoma City Public Schools 


54 


72.575 


106 


2,307 


1*5 


Portable 


24 x 36 
single 


Pasadena, Cal. 


Pasadena Unified School District 


49 


30,876 


37 


1,361 


*1 


Portable 
(1955) (A) 


27 x 36 
single 
















Portable (8) 


28 x 32 
single 


Pittsburgh, Pa. 


Pittsburgh Public Schools 


36 


82,362 


123 


2,571 


25 


Demountable* 
(experimental) (A) 


28 x 72 
double 
















Divisible M 
(experimental) (B) 


28 x 72 
double 


Richmond, Va. 


Richmond City Schools 


57 


44,124 


59 


1,806 


20 


Mobile (A) 


12 x48 
single 
















Divisible-Mobile (B) 


20 x 42 
single 


San Diego, Cal. 


San Diegc Unified School District 


48 


128,008 


145 


3,995 


799 


Portable 


24 x 40 
single 


St. Louis, Mo. 


St. Louis School District 


46 


111,763 


146 


3,106 


99 


Demountable (A) 


28 x 32 
single 
















Demountable (B) 


28 x 32 
single 
















Portable (C) 


28 x 32 
single 


Tulsa, Okla. 


Tulsa Public Schools 


55 


73,544 


95 


20 


415 


Portable 


24 x 68 
double 


Tucson, Ariz. 


Tucson Public School Dist. No. 1 


42 


48,120 


73 


2,016 


46 


Portable 


24 x 323- 
single 


Upper Marlboro, Md. 


Prince George’s Co. School Dist. 


52 


90,500 


159 


4,000 


129 


Mobile (A) 


11 x40 
single 
















Demountable (B) 


22>/ 2 x 33 1 /2 
single 
















Divisible-Mobile (C) 


20x35 



single 



RELOCATABLE SCHOOL FACILITIES NATIONAL SURVEY 1962-1964 EDUCATIONAL FACILITjJS LABORATORIES 



FLOOR 

SPACE 

f’*r Un-l 


INSTRUCT 
SPACE 
r»i Unit 


NO 

STUDENT?. 

ClPHitf W 


TOTAL 

INSTRUCTIONAL 

SPAC£/STUOENT 


HEATING 


VENTILATION 


PLUMBING 
H/R - Rest Room 


UTILITY HOOK-UPS 
NEEDED 


FOUNDATION 


H40 ft* 


816 It 7 


37 35 


’ /- / 


Electric f urnace 
(2 units) 


Natural and 
Mechanical 


None* 


Electric 


Perimeter Concrete ami 
Block Piers 


1 ,120 ft* 


1,094 ft* 


32 35 


“ / f ‘ 


Electric Furnace 
(2 units) 


Natural and 
Mechanical 


Sink* 


Electric, Water, Sewer 


Perimeter Concrete and 
Block Piers 


000 ft* 


65(5 ft* 


30 




Electric Furnace 


Air Conditioning 


Drinking Fountain, 
R/R 


t lec trie. Water, Sewer 


Cedar Posts or Block 
Piers 


704 ft* 


700 It 7 


30-35 




Gas Space Heater 


Natural 


None (some 
R/R adjacent) 


Electric, Gas, (some 
water, sewer) 


Recoverable Concrete 
Pads and Wood BE cks 


94/ ft** 


696 It* 


32 


J 


Gas or Oil Furnace 
(2 rooms) 


Natural and 
Mechanical 


Sink, Double 
R/R (shared) 


Electric, Gas, Water, 
Sewer 


Perimeter Concrete and 
Block Piers 


a/5 ft** 


754 ft* 


32 


'Y'J 


Gas Furnace 
(2 rooms) 


Natural and 
Mechanical 


Sink. Double 
R/R (shared) 


Electric, Gas, Water, 
Sewer 


Perimeter Concrete and 
Block Piers 


/00 ft* 


675 ft* 


30 


:■ ■ v \r. 


Uectnc Heat Pump 


Air Conditioning 


None 


Electric 


F ull Concrete Slab 


925 It 7 


925 ft* 


35-40 




Electric Space Heater 
(floor unit) 


Natural 


None 


Electric 


Mud Sill or Concrete 
Piers 


600 ft* 


596 ft* 


30-35 r 




Gas/Steam Space 
Heater (floor unit) 


Natural 


None 

(water in specials) 


Electric, Gas 


Concrete Block Piers 


896 ft* 


880 ft* 


35-40 ij 




Gas Heater Unit 
(built* in) 


Natural and 
Mechanical 


Sink 


Electric, Gas. Water, 
Sewer 


Black Top or Mud Sill 
or Concrete Perimeter 


600 ft* 


596 ft* 


30-40 




Oil Space Heater 
(floor unit) 


Natural 


None 


Electric (fuel oil 
storage outside) 


Concrete Block Piers 



690 ft*’ 690 ft* 30 *;<!** 

910 ft* 910 ft* 30 

1,400 ft* 1,250 ft* 30-35 



.. . . Steam Heat 

(main bldg.) 

/',*> i ... _o Steam Heat 
^ mam b 1 d g 



Natural R/R and Bubbler Electric, Water, Sewer, Perimeter Concrete and 

(in corridor) Steam Block Piers 

Natural Sink, Bubbler, Electric, Water, Sewer, Full Concrete Slcib 

P/R (elementary) Steam 



. „ . & Electric Heat Pump Air Conditioning 2 Sinks, Bubbler, Electric, Water, Sewer Full Concrete Slab 






R/R 



750 It 2 635 It* 35 

700 It 2 675 It* 36 



1,080 ft* 


970 ft* 


30-35 i 


720 ft 7 


720 ft* 


30-36 | 


700 ft 7 


680 ft* 


30-35 j 


864 ft* 


860 ft 7 


30 


864 ft* 


864 ft* 


29-35 


972 ft 7 


968 ft* 


35 


896 ft 7 


892 ft* 


30-35 


1,008 ft* 


896 ft 7 


35 


1,008 ft* 


896 ft 7 


35 


576 ft* 


566 ft 7 


25 


840 ft* 


830 ft 7 


40-45 


960 ft* 


960 ft* 


30-40 


896 ft* 


876 ft* 


30-35 


896 ft* 


876 ft* 


30-35 


896 ft* 


876 ft* 


30-35 


816 ft* 


816 ft* 


30-35 


883 ft* 


883 ft* 


30 


440 ft* 


440 ft 7 


30 


787 ft* 


762 1‘* 


25-30 


700 ft* 


675 ft 7 


25-30 




Gas Furnace 
Gas Furnace* 



Natural 

Natura* 



Sink, R/R 
None 



Electric, Gas, Water, Full Concrete Slab 
Sewer 



Electric, Gas* 



Concrete Piers 



Electric Heat Pump Air Conditioning Sink, Bubbler, 

R/R (shared) 



Electric, Water, Sewer H-Beams on Concrete 
Piers 



: -fu. ** «•/» M«if 
lMlftVrtuW 
2442 

25-29 rt*/*t«4Mt 

2S49n>/rtudMrt 

' /: 

23-97 9>/stH4Mit 
29 lt*/*tu<tont 
' 14 fP/atudwt 

** * I? 

22-27ff/*ta>4«t 



Steam Heat 
(main bldg.) 


Natural 


None 


Electric, Steam 


Full Concrete Slab 


Electric Furnace 


Air Conditioning 


None 


Electric 


Full Rough Slab 


Gas Forced 
Air Heater 


Natural 


Sink, Bubbler 
(K, some primary) 


Electric, Gas, (water, 
sewer, some primary) 


Concrete Piers or 
Perimeter Concrete 


Gas Furnace 


Natural and 
Mechanical 


Sink, Bubbler 
(elementary) 


Electric, Gas, 
(sewer elementary) 


6 Poured Concrete 
Footings 


Gas Space Heater 
(wall unit) 


Natural 


Sink 


Electric, Gas, Water, 
Sewer 


Concrete Piers and 
Wood Beams 


Gas Space Heater 
(wall unit) 


Natural 


Sink 


Electric, Gas, Water, 
Sewer 


Perimeter Concrete 


Gas Furnace 


Natural and 
Mechanical 


Double R/R 
(shared) 


Electric, Gas, Water, 
Sewer 


Perimeter Concrete 


Electric Furnace 


Natural and 
Mechanical 


Double R/R 
(shared) 


Electric, Water, Sewer 


Concrete Piers 


Oil Furnace 


Natural and 
Mechanical 


None 


Electric 


Full Rough Slab* 


Electric Furnace 


Natural and 
Mechanical 


None 


Electric 


Full Rough Slab* 


Gas Space Heater 
(ceiling hung) 


Natural 


Sink, Bubbler 
(primary) 


Electric, Gas, (water, 
sewer primary) 


Mud Sill 


Gas Furnace 


Natural and 
Mechanical 


None 


Electric, Gas 


Full Concrete Slab 


Gas Furnace 


Natural and 
Mechanical 


None 


Electric, Gas 


Full Concrete Slab 


Gas Furnace 


Natural an 1 
Mechanical 


None 


Electric, Gas 


Block Pier on Blacktop 


Gas Furnace (new) 
Sp^ce Heater (old) 


Natural and 
Mechanical 


Sink K-only, 
R/R adjacent 


Electric, Gas (water, 
sewer, some primary) 


Perimeter Concrete , 
Block Skirt and Piers 


Electric Heat Pump 


Air Conditioning 


None 


Electric 


Concrete Pads 


Electric Furnace or 
Gas Space Heater 


Natural and 
Mechanical 


None 


Electric 
(some gas) 


Concrete Piers 


Forced Air Oil 
Furnace 


Natural 


None 


Electric 


Full Concrete Slab 


Forced Air Oil 
Furnace 


Natural 


None 


Electric 


Concrete Piers and 
Blocks 



Atlanta 


•Total mobile school w/separate toilet buildings of permanent construction; costs based on mass pur- 
chase and installation; electric power station on special lease arrangement; eloctric lines overhoad. 


Chicago 


•Incl. 92 rented class spaces. "Cost based on purchase 50-150 units. 
•"Never relocate less than 2; Incl. $75 disconnect utilities. 


Oailas 


•Framo, all staff construction. 


Detroit 


•Incl. furnace room and janitor service spaco. 

••I icl. supervisory costs, plans, specs, etc., $2.500<2). 

•••Incl. painting Interior and exterior, $975<2); supervising, $405< 2 >. 


Downers Grove 


•Cost for Vi of inseparable double unit. 


Grosamont 


•Approx, cost, stripped and unpalnted frame shell as reported. 


Houston 


•Add $500< 2 > If repairs and painting are needed. 



Los Angeles 



Miami 


•Foundation costs Incl. In moving contract, 
••Incl. $20 to re-site former location. 


Minneapolis 


•Incl. Improvements on old structure. 

••Incl. regrade old site, new corridor, Increase supplementary space, general improvements. 



New York 


•All utilities trenched. Same structure w/electric heat and overhead leads, $16,600 on-site cost; 
w/self*contained oil furnace and storage, $15,000 on-site. 


Newark 


•Incl. chalkboard lighting; ceiling speaker system; all adjustable teaching/display surfaces; ETV cable; 
steps; sidewalks; landscaping; utilities. •• Incl. $475 erection costs. •••Incl. walks. 


Norfolk 


•Add $600 for storage cabinets; add $75 to mobile units for steps. 
"Incl. sidewalk for mobile units. 


Oakland 


•Incl. 10% for architectural fees, inspection, etc. 
"Cost reduced to $9,000/unit with order for 100 units. 


Oklahoma City 


•All staff labor for erection; costs based on mass purchase of 28 units. 
••All staff labor. 


Pasadena 


•Add $500 for variable costs, site restoration, etc. 


Pittsburgh 


•Experimental concrete demountable structure* 1963. 

"Experimental steel demountable structure, 1963. 

•••All relocation costs est.-no experience to date; est. covers dismantling and re-erecting — $1 1 , 500 ( 6 ). 


Richmond 


•Orig. used perim. concrete and block skirt; found full rough slab less expensive. 


San Diego 


•Add $600*$700 for cabinets; all construction costs based on purchase of 20 -f units. 


St. Louis 


•Utility co. supplies trenched gas leads to building; electric lines are overhead, tap off main building. 



Tulsa 


•Incl. $625(2) for sidewalks, grading, crainage; all costs include staff labor. 


Tucson 


•Incl. footings for porch. 


Upper Marlboro 


•All staff tabor (predab components) to erect, dismantle, etc. 

••Incl. additional $610 to dismantle and erect; $275 for tile floor, steps, walks; $270 to remove old 
foundation, cleanup, etc. 

•••Incl. additional $224 to dismantle and erect; $262 to replace skirting, restore old site; $115 for 
floors, walks, steps. 
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semination of knowledge regarding educational facilities. 
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Which is the mast pressing of problems facing U.S. 
education today? The unprecedented rise in enroll- 
ments? Shortages of qualified teachers? Teaching 
methods and materials? The subject matter of educa- 
tion? Cost of building, operating, staffing the schools? 
Classroom shortages? 

All of these— with endless variations— are insepa- 
rable in the mix that is our total program of education 
from nursery school through the university. Our con- 
cern in this report stems from enrollment pressures 
which have mounted constantly and dramatically over 
the past two decades: 



Release Aug. 25 

Washington, D.C.-- Fall enrollment 
for 1963 in the nation's public and 
private schools and colleges is expected 
to increase for the 19th consecutive 
year to an all-time high of 51.5 million, 
the U.S. Office of Education announced 
today. This will be an increase of 
3.4 percent over the 49.8 million en- 
rollment figure estimated in the fall of 
1962. 

The most immediate problem is clear. Millions of 
additional students— where do ;ve put them? 

In sequence, the most urgent problem is the 
school facility— the schoolhouse— the classrooms and 
teaching spaces— the place for asst nbling students, 
teachers, and equipment for instruction. 

At the most primitive levels of planning, the 
school is simply a shelter; a shed or large box to 
protect the student, his books, his papers, and his 
teacher from rain, snow, and the glare of the sun. 
Simple arithmetic would have it that the bigger the 
enrollment, the more boxes we need. 

Obviously school planning as a process has ad- 
vanced beyond the simple arithmetic means to an end. 




Following more advanced concepts of planning, 
today's school is n complex of spaces and facilities of 
varied sizes, It is fitted with whatever tools may com- 
plement u creative hunt for knowledge, and staffed 
with teachers and aides to help the student find his 
way. Space for the student to work by himself. Space 
to meet with a teacher and/or small group in a 
seminar, Space to receive instruction in a lurgf r group. 
Space to meet in large assemblies. Space for the prin- 
cipal, the counsellor, the nurse . . . the cafeteria, the 
gymnasium, the heating plant. 

While the classroom is still the most recognizable 
unit of school space, it is clearer today than ever 
before that die isolated classroom, a 30'x30' cell for 
30 students and one teacher, is not sufficient for the 
total education of the students who occupy it. Plan- 
ning for an effective interrelationship of spaces and 
equipment has superseded older concepts of joining 
a series of cells by a corridor and calling it u school. 

The preceding notes are more than casually perti- 
nent to an understanding of the full impact of the 
report which follows on the use of relocatable school 
facilities across the nation. 

By the very nature of the structure and the 
attitude of the public and administration to it, the 
relocatable facility tied as a supplementary teaching 
station is usually an isolated classroom unit , physically 
separated from the main school plant to which it has 
been assigned. Building code requirements generally 
go even further in demanding that the units (single 
or double) must even be separated one from another. 

This isolation from the mainstream of a schools 
functional plan— the limited access to the educational 
experiences designed into a well-planned school com- 
plex— is undoubtedly the major educational disadvan- 
tage of relocatable facilities now in use. And thus 
we may slip back to the cliche of a school being a 
series of isolated cells, this time not even joined by 
a corridor. 

On the other hand, where no other solution is 
immediately feasible, a series of unit classrooms is 
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undeniably better than double sessions, or excessive 
travel, or overcrowded schools and overcrowded 
classes. As a stop-gap solution to school housing on 
a short-term basis, these units can be invaltuiblc. 

To define more clearly the problems that have 
led to the need for relocatable housing, to present 
some guides for planning such buildings, and to re- 
view experience in the field, this report has been 
set out as follows: 



Guides for Planning Relocatable Structures 

FOUR BASIC TYPES CURRENTLY IN USE: PAGES 14-19 

Portable; mobile; divisible; demountable . . . com- 
parisons of general physical planning considerations 
. . . unit space needs for teacher and student ♦ . . 
foundations, utilities, site plans. 

CALCULATION OF UNIT COSTS: PAGES 20-21 

Purchase, lease, rental costs . . . mass production can 
offer cost advantages . . . check-list to calculate costs. 



O 
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MOVING THE MOVABLE: PACES 22-23 

Complexity of the move . . . check-list for planning the 
move . . . moving cost comparison, three building types. 



RELOCATABLE SCHOOL FACILITIES 

NATIONAL SURVEY 19*244: INSIDE COVER 

Detailed analysis of more than 10,000 structures in 23 
school districts. 



The Problem - « Past, Present, Future 

THE CLASSROOM SHORTAGE PAGES 6-7 

The statistical problem and need . . . population in- 
crease and shift . . . financial need , . . need for 
“instant schools'* ... a nation on the move. 



FLUCTUATION OF SCHOOL ENROLLMENTS: PAGES 7-9 

Trends of population growth, shift, sociological change 
os related to school housing needs. 

BY ANY OTHER NAMEr-R* .OCATABLE: PAGES 9-13 

Past and current records for “non -permanent facilities'* 
, . . “temporaries* . . , “bungalows** , . . barracks 
revisited . . . prognosis positive. 



Cat# Studies - • Experience and Experiment 



DETAILED CASE HISTORIES AND EFL STUDIES: PACES 24-57 



Atlanta 40 
Chicago 24 
Cincinnati 57 
Detroit 44 
Downers Grove 33 
Crossmont 49 
Los Angeles 50 
Miami 38 
Minneapolis 32 
New York City 56 



Newark, Ohio 28 
Oakland 50 
Oklahoma City 54 
Pasadena 49 
Pittsburgh 36 
Richmond 57 
San Diego 48 
St. Louis 46 
Tulsa 55 
Tucson 42 
Upper Marlboro 52 



NHW DEVELOPMENTS: PAGES 5*41 

Varied programs of architects and/or fabricators under 
study . . . ideas from abroad . . . how industry uses 
mobile units. 

A Plan to. the Future pages *243 

Conclusion page 62 
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The Problem-Past, Present, Future 

Classroom shortage— it's real 

No mutter how you juggle the statistics, classroom 
shortage's across the nation arc a very real problem. 

Over the past five years, an estimated 318,500 
classrooms have been added to the U.S. public school 
system. A building program of this scale would have 
staggered school planners a generation ago. And yet, 
the L.8. Office of Education reports in February, 1963, 
that public school classroom shortages at the open- 
ing (if the 1963-63 school year totaled 123,300. 

Each year, old classrooms grow older and enroll- 
ments continue the upward spiral. The 40,200,000 stu- 
dents in public school.; for the 1963-63 session rep- 
resent almost 1.5 million more than were there in 
1962-63. 

The report goes on to explain that despite comple- 
tion of an average of 69,700 classrooms annually 
during the past five years, *\ . . little headway is being 
made in reducing overcrowding and replacing old 
and unsatisfactory facilities. Most newly-completed 
classrooms ... are used to provide for higher enroll- 
ments and to replace abandoned rooms.” 

THE SHORTAGE— > A CONSTANT PROBLEM 
School term beginning Fall of — 





Public school enrollment 


2996 


52,729,000 


2997 


32,991,000 


2996 


34,062,000 


2999 


39,262,000 


2960 


. 36*262,000 


2962 


37,464,000 


2962 


36,746,000 


2969 


40,227,000 



• Number of classrooms needed to replace overcrowded or 
unsatisfactory facilities 

Source: U.S. Dept, of Health, Education, and Welfare 

According to the same survey, an estimated 1.75 
million children were attending school in the fall of 
1963 in 64,900 classrooms rated as obsolete and 
unsatisfactory. Another 1,659,000 pupils “were in 
excess of normal classroom capacity” — attending 
school in overcrowded classrooms, makeshift quar- 
ters and rented facilities, or under similar emergency 
arrangements. 

NKKU i* or mom K am) in; i n . r i UTi i ni s The rapid 
and widespread obsolescence of many existing facil- 
ities is due both to age of the buildings and changes 
in the need for more and improved facilities to cover 
an expanding, more complex educational program. 



There is more to learn and more to teach; outdated 
facilities won’t do the job. 

Mori* students are staying iu school for a longer 
period of time. The number of years of public educa- 
tion offered to the average citizen is rapidlv extend- 
ing from 13 years to 15 years. Parochial schools are 
wincing under the pressures of overloaded enroll- 
ments . , . and their overflow is already spilling into 
the public systems. Waiting lines for private' schools 
grow longer. College enrollments a-e skyrocketing. 

These are hut a few of the factors effecting a 
need for more facilities. Even with this partial picture 
in mind, it is not difficult to understand why school 
planners have been eying developments in new school 
building techniques with intense interest. It is the law 
of tlu' land for the public schools— the burgeoning 
crop of school-age citizens must he accommodated, 
right now! 

m hi) for “Ins i \\i M imnis" Advances in building 
technology, and (Wceptanic of these advances can be 
utilized to a positive advantage today as never before. 
A shortened budding timetable— a faster building pace 
is a critical reed. To answer the need for “instant 
schools” we must encourage improvements in build- 
ing techniques that will help us to provide more 
educational facilities for more students at a faster 
schedule. The urgency of the need demands more 
efficient patterns for revising and updating local an 1 
national building codes to test and accept new ma- 
terials and building techniques. 

It is also suggested that we concurrently consider 
revisions in the pattern and pace of school planning 
and financing. The lag between the time a commu- 
nity first recognizes the future need for a school 
and the date when the school is ready for occu- 
pancy is often two or three years behind the time 
of actual need. 

Naturally we hope to meet our school housing 
needs at as low a cost as is practical or possible. Since 
schools are in general a long-term investment, how- 
ever, the seeming expedient solution of constructing 
cheap schools, reducing quality of materials, reducing 
space-per-student, and stripping away any vestige 
of amenity has proven shortsighted and expensive 
in the long haul. 

a nation on it ik MOYK But even if the money is 
forthcoming, increased budgets must be allocated ef- 
fectively to get the new classrooms in the right place 
at the right time. 

The right place is where the students may be at 
any given moment— which is as easy to determine as 
asking the exact location of every car on the Los 
Angeles freeways. 
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The U.S. citizen is a highly mobile individual. 
The periodic move of a family from one home to 
another, from one neighborhood or city to another, 
or even from Hast to West Coast is not only con- 
sidered normal, hut indigenous to the spirit of the 
nation. An analysis of census figures shows that 20 
per cent of our population moves each year, locally, 
out of their county, or out of the state. Where chil- 
dren are involved, each move means a change of 
enrollment from one school to another. Thus, 12 per 
cent of the school age population in the U.S. moves 
from one school to another during each school year. 

min vtu k i ini ... AM) Mn\i: Back in the twentic p 

engineer-architect R. Buckminster Fuller recognized 
ae mobile sp rit of the populace as suggesting 
changes in the types of homes we might build. He 
visualized a "home* 1 as being a lightweight, movabl 
sheltering structure which could be picked up (per- 
haps by helicopter) and moved with the family. 

Was the thinking extreme? Hardly, To this day, 
nomadic families in the benign climate of the Middle 
East fold their tent-homes and slip from watering 
hole to market with their families and possessions. 
Scientific and military expeditions in Arctic regions 
are sheltered by Fuller’s geodesic domes air-lifted to 
remote frozen sites before the men arrive. 

TO soi.vk SCHOOL pro hi ims It was inevitable that 

school planners would look seriously at the possibility 
of using relocatable structures to meet the problems 
of growing and shifting school enrollments. The con- 
cept of planning and constructing parts or the whole 
of a school complex for potential mobility from one 
site to another is reasonable and practicable. 

“Instant schools” or parts of schools might be 
stockpiled and moved from site to site for temporary 
relief of rising enrollments until permanent facilities 
could be built. If the school housing need is tempo- 
rary, or may stabilize eventually at a level below 
the peak of any given year, it might be wise to 
plan a school capable of growing down as easily as it 
grew up. 

Once we have progressed this far, we might ask, 
“is mobility itself the most important factor— or does 
the concept of ‘instant space’ overshadow it in im- 
portance?” How often does a school community ac 
tualltj grow down in the long range? Will it grow 
up again? 

To clarify this question, it would be well to at- 
tempt a brief review of demographic patterns as they 
generally reflect population growth and movement. 
Experience is seldom identical in any two commu- 
nities. But the patterns of demographic change can 
be calculated. 



Fluctuation of school enrollments 

The pioblcm of growing and shifting enrollments 
lias become acute. It is possible to pinpoint some of 
the reasons fur a rise \hy far the major problem) and 
the occasional fall of enrollments in certain school 
districts. Where records are kept in constant survey, 
fluctuations can he fairly accurately anticipated even 
in specific schools. 

wiiru rum miu\ cium m As new homes and 
clusters are built in a traditional urban neighborhood, 
there naturally follows a steady upward curve in 
population growth and school enrollments. Eventually 
a saturation point for new residential building is 

Q ? ffl ffi ® <? 

85 0 ffif S 

reached in accord with zoning allowances. Within 
a number of years, school enrollments level off at 
a peak. 

Several decades ago it was fairly common in 
fringe-urban and suburban areas for school enroll- 
ments to decline from this peak as youngsters left 
the community for jobs or college. Parents without 
children of school age would often hold on to their 
homesteads until retirement. Schools might remain 
below capacity for a decade or more. 

But today, if this enrollment dip does come at 
all, the dip is more normally limited to three to five 
years. Parents of the first crop of children are inclined 
to leave their oversize homes in favor of travel and/or 
smaller quarters. Younger, more prolific families move 
into the community . . . and they, too, may move on 
again in short order as their families increase or de- 
crease in size. 0 Enrollment figures once more rise to 
their original peak— or higher. 

changing sociologic al iwitlrns The natural 
change in the population of any neighborhood gen- 
erally reflects a downward scaling of the economic 
and social levels of the residents, whereupon there 
usually begins a dramatic upward surge in the density 
of the area population. As homes go through the hands 
of second and third buyers, the original taut zoning 

'Current experience of home loan authorities indicates that the 
*\ holding span * of a home mortgage is now down to an average 
of seven years. Trading-up from one home to another is com- 
mon practice . 
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requirements begin to sag. The number o. residents, 
tenants and/or families in a given area— or even a 
given building— generally increases. The child output 




of the neighborhood also increases. A neighborhood 
which has gone through a second and third stage 
process of change may increase the density of the 
original family units three or four times. 

Important to the educational planner is the fact 
that the student density in the neighborhood may 
start careening toward factors 8 or 10 tit: es as high 
as the first-stage peak enrollment of the neighborhood. 

nu. n in ssm mu siM. Overloading the planned 
population of any community is the first step toward 
the blight of slums. Blighted neighborhoods have long 
been a problem for school and civic planners. All 
schools and public facilities become overloaded. Pop- 
ulation density and accompanying economic hardship 
cause major problems of relocation as a clearance 
project is planned. Home and schools must be found 
for displaced residents. 

, The age of most such communities in our maj *r 
cities suggests that the schools in the area have 
already been used beyond their intended life span. 
The school is often among the last buildings to go in 
a slum clearance project. 

Such areas normally sit near the core of the cen- 
tral city. There have been evident signs in the sixties 
of a rebirth in the demand for housing in the central 
city areas across the nation. For this reason, the ma- 




jority of clearance projects make way for privately or 
publicly financed housing projects, rather than allow 
the area to revert to industrial development. 

Revitalization of central city cores across the 
nation defies a theory of a decade past. The migration 
to the suburbs during the fifties led some city planners 







to believe that .school enrollments in the central city 
area would steadily decline, or at least level nil at 
a point below original peak enrollment figures. ()f/i/e 
to the contrary , it now appears that high-rise apart- 
ment buildings or closely mated town-house apart- 
ments increase the demit y of both the general and 
school population in the central city beyond any level 
of past experience. 

Improved efficiencies in building techniques 
over the past decade mean that enormous housing 
developments of thousands of units are being com- 
pleted from the ground up in a period of 18 months 
to 2 years. 

The long-range plans for renewal housing within 
the central city area must stake out reservation of 
adequate school sites early in the planning stage. 

Even given a running start of a few years, school 
planners will do well if they can overcome the hurdles 
of planning-designin^-approvals-bidding-contracting- 
building to open a school before the kids get there. 

It can be done. But k takes vigorous action to 
bring it off. 

M \\ m lit mis m \\ ( mi s Totally new communities 
can and do spring up in the prairies and suburbs in 
literally a matter of months. For example, in the 
spring of 1963, entry roads were begun for a com- 




munity called Reston, Virginia— within commuting 
distance of Washington. By the winter of 1964 the 
first village of 370 units is scheduled for tenancy. By 
1980 it is estimated that 75,000 persons will inhabit 
what was in spring of 1963 only 6,750 acres of woods 
and farmland. 

In terms of educational planning, this illustrates a 
projected need for at least 15 elementary schools, 6 
intermediate schools, 2 high schools, and possibly a 
third technical high school and junior college. 

This is only one section of the total Fairfax 
County educational system. The Greater Washington 
plan for the year 2000 envisions many such planned- 
growth satellite communities ringing the capital, to 
accommodate an estimated population growth of three 
million for the region. Here, as elsewhere, school 
plans, finances, and schedules must all be flexible 
enough to grow up with the community— not too fast, 
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but fast enough to be there when the students are 
ready to he taught, 

A unique situation? The seope is unique neither 
to the outlying community, nor the suburb, nor the 
big city. Major urban areas, such as Los Angeles, 
New York, Chicago, Detroit, and others, face build- 
ing programs in a single year which are comparable 
to the needs of this 17-year Heston community prog- 
nosis. Chicago alone recently completed a 10-year 
building program which involved $275,000,000 in new 
school construction, and New York City has budgeted 
an estimated $170,000,000 for public school construc- 
tion for fiscal 1964-65. 

m w iNpisiKiis wii mi Mil nun School boards 
in smaller communities can be shaken when a new in- 




flow big will they get? How many students will they 
bring into the system? Near which school will the 
newcomers live? 

The flexibility factor of school enrollments really 
begins to bend under the question, “how long will 
they stay?” This question is especially pertinent in 
the case of military installations where personnel may 
be recalled on short notice. 

The problem is comparatively individual — but 
nonetheless important to the community when it does 
crop up. A variety of solutions with variable merits 
and financial feasibility are suggested: (1) Rental of 
available spaces in churches, public buildings, com- 
mercial and residential property for short-term use; 
(2) Use of temporary, relocatable facilities with re- 
sale or re-use potential; (3) Joint occupancy of a 
school with professional or other offices; (4) Design 
of a school facility in such a way that it will have 
future sale value for commercial or industrial use; 
(5) Construccion of permanent school facilities on 
the chance that the normal growth of the community 
will fill the school even if the temporary tenants 
leave the area. 

One consideration must override all others. If we 
are to fulfill the public educational responsibility, 
the school facility must enhance , not impair , the educa- 
tional progress of the students. 



i i i\m >i in w n i\ in m n< n h uisiifiiis There have 
been obvious reasons for a strong movement toward 
consolidation of school districts over the past 30 years. 




In 1932 there were 127,(XX) school districts in the na- 
tion; by 1963 that number bad been reduced to 31,700. 

It would normally be assumed that with such 
rapid consolidation, many schools and classrooms 
have been left vacant. While there is no record of 
what lias actually happened, a general review in- 
dicates that acts of consolidation in themselves were 
often sparked by the common needs of adjacent com- 
munities for improved facilities to replace obsolete 
schools— especially one-, two-, and three-room schools 
too old and too small to keep up with educational 
requirements. 

The process of consolidation has seldom been a 
crash program. The timetable normally allows for 
adequate planning and construction of permanent 
facilities to meet the needs of the new, combined 
school community. Money, naturally, is always a 
major problem, especially since the aspirations of the 
joint community arc generally more than twice the 
aspirations of each community before it decided on a 
joint venture with its neighbors. 

Consolidation of school districts has usually meant 
improved school facilities for the combined student 
groups. In spite of the human problems of give and 
take among new partners, the transitions are usually 
beneficial to all— especially the students. 

“Non-permanent” structures 

More than 36,000 “non-permanent facilities” are cur- 
rently being used in U.S. schools, as reported in a 
spring, 1962, National Inventory of School Facilities 
and Personnel (study by the U.S. Office of Education, 
released February, 1964). Of these, 31,230 units are 
in public schools, 4,782 in non-public schools. 0 

Examples of more than 10,000 of these units were 
reviewed in detail for this efl report. A blunt evalua- 

°An additional 9,100 “non-permanent instructional rooms not 
on a school site (such as rooms in churches, residences , 
etc.)" are rcportcd-6,(X)0 in public schools ; 3,100 in non-public 
schools. In spring, 1962, there tv ere in the public schools 
1,478,649 permanent instructional spaces, including shops and 
laboratories. Of all instructional spaces in public schools, then, 
the 37,230 non-permanent facilities constitute approximately 
2.5 % of the total. 
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t ion would suggest that less than a fraction of 1 per 
cent of the total reflect any real infusion of creative 
design or advanced educational planning. 

One major factor accounts in large part for such 
harsh criticism, In the majority of cases it is clear that 
the pressure of a lack of adequate building funds in- 
duced the use of these units much more than the 
announced need for repeatability. Building codes art* 
generally more lenient with “temporary and/or mov- 
able structures" than with permanent construction. 
With the approval of reduced code requirements, 
building standards' and costs can he reduced, and 
erection or delivery time shortened. 

As a short-term investment, such low-cost build- 
ings am provide more* immediate shelter and a higher 
( /uanliltj of housing for a lower initial capital outlay 
than permanent structures might run (though this is 
not always the case). The quality of educational util- 
ity and structure, however, is generally lower than 
that of permanent facilities. The comparatively short 
life of structures built to lower standards and the 
higher costs of maintenance all add up to higher costs 
over a long period of time than is normally the case 
with quality, permanent construction. 



so mi i xi’i ki.mi.m \ no.N c.ndkk wav There is a more 
positive side to the picture. Several school commu- 
nities, architects, and suppliers have undertaken truly 
experimental approaches to developing relocatable 
school facilities. In such cases, the need tor actual 
repeatability to meet emergency housing needs and 
fluctuating enrollments has been given fir^t considera- 
tion. While cost has not been overlooked, it lias been 
subordinated (by varying degrees) to the need for 
mobility. 

Some of these experiments have dealt with varia- 
tions of traditional building designs and techniques; 
others have taken off on entirely new approaches, 
following new concepts of design, framing, materials, 
etc, In every case, however, the planners have quite 
logically realized from the onset that they might 
have to pay a premium for the feature of rep- 
eatability in any structure which would meet high 
quality standards. 

Other communities are seeking and testing still 
other approaches to meeting their short-range and 
emergency housing needs. They are considering such 
solutions as shared-occupancy with residential or com- 
mercial complexes; the use of several floors in a high- 
rise building; and the conversion of existing com- 
mercial or residential buildings for school use. 

By any other name— relocatable 

There are as many variations on the theme of rep- 
eatability as could be devised through the ingenuity 



of local oiiicials and, at times, the paralleled efforts of 
architects and industry. The variety of approaches 
and purposes is only partially expressed in a review 
of the descriptive names attached to the buildings 
nr housing programs: 



Transportable 

Portable 

Mobile 

Movable 

Relocatable 

Unit Classrooms 

Semipermanent 

Prefabricated 

Factory Planned 

Factory Built 

Redeployabie 

Demountable 



Instant Schools 
Add-aClass 
Temporary 
Emergency 

Classroomson* Wheels 
Studio Classrooms 
Cottage Classrooms 
Bungalow Classrooms 
Shared Tenancy Structures 
Convertible Schools 
Primary Unit Schools 



Tlu* majority of these structures are plivsieallv relo- 
catable by one method or another. Several, such as the 
primary unit schools, convertible schools, and shared 
tenancy structures, suggest that the hoclv of students 
he moved from one building to another, rather than 
relocating the structure itself, 

Thus, at this sitting, 20 names are applied to 
structures that share perhaps only one detail in t m- 
mon— all were built xvitli the intention that they would 
he moved, Hundreds of tlu* 31,700 independent, self- 
governing school districts in the nation have taken 
a fling at building or buying relocatable classrooms. 
In the course of this study no two communities were 
found to use identical or even closely similar units, 
except for the most recent few purchasing prefab- 
ricated split-units from the same manufacturer. Even 
these took models that varied in details. 

Only the problems seem to be common to all 
these school communities— skyrocketing enrollments 
and inadequate financing. While the problems today 
may be more severe in matters of pace and degree, 
they are not hew. On a lesser scale and at a slower 
pace, perhaps, many school districts have faced the 
dilemma of classroom shortages since the turn of the 
century. IIoxv did they handle the problem in tlu* 
twenties, thirties, and forties? Not much differently; 
certainly in no better style. 



post-world war i ** IK. m i*o R ARILS" In the days fol- 
lowing World World I there often appeared, adjacent 
to a Greek or Gothic Revival sehoolhouse, an incon- 
gruous Early American frame building, complete with 
potbellied stove and gabled portico— supplementary 
housing. The building was labeled a "temporary,” and 
the fact that the structure could be moved soothed the 
fears of the community that their children might be 
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housed in substandard structures for a major portion 
of their young lives. 

TIio "temporaries" built in the twenties are still 
in use in some communities, housing a fifth or sixth 
generation of students. The potbellied stove was prob- 
ably replaced by a more efficient gas heater during 
the thirties. The incandescent ceiling bulbs were some- 
times replaced by cheap fluorescent fixture's in the 
forties. And for each l()th anniversary the exterior 
was given a fresh new coat of paint, the braces on 
the eaves were checked, and the rain spouts were 
patched again or replaced. 

But the buildings urre, in truth, relocatable. 
Sometimes they were moved as a unit: in other east's 
they were split into smaller sections and trucked to 
a new site. No matter what our attitudes mav he 
toward the appearance, human comforts, or educa- 
tional validity involved, these buildings served a verv 
useful purpose. Without them, manv students would 
have been on double session. 

DM’KI ssir\ •in \(. \t m\" (i xsMtnoMs Another ma- 
jor shortage of school facilities which occurred in the 
early thirties once more focused attention on the use 
of temporary, relocatable facilities. This time, another 
factor was brought sharply into focus— a national de- 
pression made school finances a nightmare. 

Enrollments continued on a slow but steady up- 
ward curve. This was not a time to get popular 
approval of bonds for long-range programs for per- 
manent school structures. The appeal of compara- 
tively short-term financing for "emergency" housing 
was enticing. 

Thus the rash of "bungalow’ schools" that sprouted 
like weeds adjacent to the Modified Tudor and 
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Slripp(‘cl-( Jl'issic schools of tin* thirties. Anticipatin'’ 
the day when these temporary classrooms might he 
used for another purpose, they were also planned to 
he relocatable. 

Many of these units are, today, celebrating three 
decades of faithful service. Some arc* still classrooms. 
Others arc* serving out tlu* end of their terms as supply 
shacks, repair sheds, and dead storage* centers. 

\u\)\ it \ n n \ i k s ki \imm i > In the early forties, 
alerted to the imminent pressures of war, tlu* nation 
faced rapid shifts of population to industrial and mili- 
tary centers. Again, school facilities had to be supplied 
on short notice*. Both materials and financing for per- 
manent school construction \vc*rt* in short supply. 

Taking a lead from military construction tech- 
niques, dozens of school districts cobbled up a Rube 
Goldberg collection of quonset lints and variations of 
barracks -like structures. An overhead sign sometimes 
identified the conglomeration of isolated boxes as a 
school 

Although the solution was less than ideal, the in- 
tent was clear. These temporary wood and metal 
shack schools would be removed or relocated once 
the emergency had passed. 



Tlu* best-laid plans were quickly scuttl'd in the 
period immediately following tlu* war. This time tin* 
need for school housing extended all tlu* wav to col- 
lege levels. Returning G.l.'s dolled their khaki . . . and 
marched right back into the barracks which had been 
donated bv tlu* military to provide* ei nor gene v dor- 
mitories and classrooms on campuses across the coun- 
try. The relocatable military structures had boon 
relocated on tlu* American campus . . . where thov 
still, in many cases, remain after almost two decades. 



1 1- \ kn ikom i*\si iM'ikiiMi? It is reasonable that 
school administrators today should expect more of 
advanced building technology than was available in 
the obviously minimal structures of record. How much 
more can be expected, without disproportionately in- 
creasing the cost, is an immediate question. 

New building materials; improvements and ef- 
ficiencies in standard construction procedures; entirely 
new approaches to prefabrication of components and 
entire structures— advanced building technology in- 
duces planners to exp' t more building, at a quicker 
pace, at a lower cost. 




Meanwhile in Europe . . . 

Swiss architect Fritz Stucky has de- 
veloped a divisible structure which can 
be moved in 9'x27' sections. Using a 
crane lift at the sites (with new foun- 
dation pre-prepared) , a four-classroom 
unit with two separate toilet-blocks 
and heating rooms can reportedly be 
disassembled, transported 30 miles, and 
reassembled in 10-12 working hours, 
with no replacement of materials, roof- 
ing. flooring, or any painting needed. 
Sectional space frames can be pre- 
fabricated in wood, steel or concrete. 
Interior space arrangements are limited 
only by the span of the segments; 
building length is determined by the 
number of segments employed. The 
architect hopes to begin producing his 
units in the U.S. in 1964, 
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. . rhp sty|»* of Ihr L'xtiMKi/ should exhibit good, architectural proportion, arid br calculated to inspire children and the 
community, /u-m-ralf/. with respei . for the obn-rt to which it is devoted. It should bear a favorable comparison, in respect 
to the attr activities? . (mivrsm • and durability. with othe- public edifices instead of standing in repulsive and disgraceful 
contrast with them," 

Henry Barnard, School Architecture, 1842 



Guides for Planning Relocatable Structures 

Four basic types 



Whatever the specific name applied, 
relocatable structures normally fall 
under one of four categories, reflect- 
ing the method by which the struc- 
ture is moved and, in part, certain phy- 
sical characteristics of the building: 



(1) Portable 


(2) Mobile 


(3) Divisible-Mobile 
and Divisible 


(4) Demountable 



Basic planning considerations that 
relate to standard school facilities are 
even more important to the plan- 
ning of relocatable spaces— especially 
since these units are most often phy- 
sically separated from the main plant. 
These basic planning notes apply to 
all relocatable structures, regardless 
of type. 

allow adequate space Relocat- 
able facilities are generally assigned 
to a school only when the main plant 
is already filled beyond its planned 
capacity. It becomes imperative, 
then, that the supplementary, tem- 
porary unit provide more than just 
seating capacity for the students it 
must house— especially if the class- 
room is for the primary or inter- 
mediate grades. 

If the relocatable space is to be 
used for a lecture room and only that 
(high school or university level), the 
space need can be roughly calculated 
at 18-20 sq. ft. per student in groups 
of 30-35 students. Such space allo- 
cation is not overly generous, but will 
allow for necessary tablet-arm chair 
and elbow room, aisle space, lecture 
space for the teacher, and some wall 
space for coat racks if necessary. 
Careful planning may also allow for 
the inclusion of mechanical equip- 



C luster Plan 



Row Plan 



ment (furnace and ventilation or air- 
conditioning equipment) in this total 
space allocation. 

As the grade level drops, the space 
need per student within a classroom 
rises rapidly. The space need is even 
more critical if the classroom is 
isolated from the school, without 
easy access to rest rooms, library 
facilities, and other ancillary spaces. 
By virtue of their isolation, relocat- 
able ctassrooms are, in reality, self- 
contained, one-room schoolhouses— 
especially in climates where cold, 
rain, or snow may make access from 
the satellite to the main plant un- 
comfortable, or impractical. At pri- 
mary levels, the space need can be 
estimated at approximately 30-35 sq. 
ft. per student in groups of 30-35 
students. Planned carefully, this will 
allow for chair-and-desk seating, aisle 
spaces, several small areas for read- 
ing and project assignments, space 
for storage of books and supplies, 
the teacher's desk and file, ward- 
robe storage, and mechanical equip- 
ment for heating and ventilation. 
Washrooms, work sinks, equipment 
such as pianos and audiovisual tools, 
and areas for individual study re- 
quire additional space. 




Irregular modulaFahape claatroomt and plan propoaad by 
Zejdlik & Harmala, Architact*. 



f. 
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8u-ctin»f oom couf ( pl*n promot'd by D»v« Ch*pmin, GoUi»mith 
A Yam»uM, Intiuifnal DMign, for Panalfab Corp. 






APPEARANCE OF THE UNITS AFFECTS 
STUDENT AND COMMUNITY REACTION 
Most relocatable structures currently 
in use have been stripped of amen- 
ities, ostensibly for the sake of econ- 
omy. In many communities bad taste 
or no taste at all has been actively 
chosen over good taste in the belief 
that “the public won’t stand for our 
putting a lot of money into fancy 
frills.” It is understandable, then, that 
community reaction to the first ap 
pearance of those gray sheds sitting 
out in the school yard is usually 
negative, The inspirational effect on 
the student entering the unit day 
after day, or year after year, can 
hardly be much different. Several 
communities have demonstrated that 
good design and/or good taste are 
not necessarily equated with inordi- 
nately high costs. Color, textures, se- 
lection of proper building materials 
and finishes, and insistence on quality 
workmanship can produce buildings 
that will be a pride to the student 
and the neighborhood in which they 
are used. Landscaping around even 
a minimal structure can cover a 
multitude of visual sins of low-cost 
building— and the landscaping can 
also be planned as relocatable. 

PLAN THE RELATIONSHIP OF RELO- 
CATABLE UNITS TO EACH OTHER AND 

to the main school plant Care- 
ful planning for the use and place- 
ment of relocatable structures can 
help overcome some of the problems 
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of isolation of the classrooms from the 
total school complex. Building and 
fire codes are generally adamant in 
demands for physical separation (us- 
ually a 10-foot minimum) of any one 
non-masonry structure from another 
or from the main building, especially 
in the larger cities. But even within 
such rulings, single and double class- 
room units can often be related by 
covered walkways and enclosed 
passageways which may also tie 
designed to be relocated with the 
buildings. A campus plan for the 
structures even on a limited site can 
add pleasantry to a complex of re- 
locatable units— arrangement of units 
around a central play or commons 
area, or fanning the buildings around 
a circle court, as opposed to lining 
the boxes up in rows like barracks in 
a military camp. It is true that such 
arrangements may require more site 
or a small premium in laying utility 
connections. But the gain in creating 
a more positive school atmosphere 
when the site is available may be 
worth the effort and small cost. 



Connected row plans 










Oversize special, library-cafeteria Double unit , divisible classrooms 
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Portable Facilities 



nutffrmirn length 68 * to 72* 



maximum width 28' to 26' 








This descriptive name generally re- 
lates to a structure which is moved 
as a whole from one site to another. 
The techniques of transport are simi- 
lar to those used for house moving, 
i.e., the total structure (including 
floor) is jacked up above the footing, 
lifted and dollied onto a flatbed, and 
hauled through the streets from one 
location to a new site. 
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Single unit, rest rooms 
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size limitations Width, length, and 
height dimensions are restricted by the 
logistics of access to and from the site. 

Before planning a portable build- 
ing, check out clearances of viaducts, 
overhead power and telephone lines, 
trees and other obstacles on all routes 
through the school community. Comer* 
ing a building at a tight intersection is 
critical, especially for extra length, 
double classroom units. 

Experience to date suggests 26'-28' 
as maximum feasible width for a por- 
table building and 68'-72' as maximum 
length. A 13'-13'6" road-to-roof-peak 
clearance is generally considered maxi- 
mum, with building riding on a flatbed 
30" -36" above the road. 

To achieve interior floor-to-ceiling 
heights of 8'-9'6", most portables are 
either flat-roofed or designed with low 
peaks. 

structural system The stress and 
strain of future moves must be calcu- 
lated in the basic engineering of the 
portable building. 

Traditional wood framing is most 
commonly used, sometimes over a 
nigged steel chassis. Exterior finishes 
of lap siding, plywood sheathing with 
battens and even stucco are all com- 
mon, with choice related primarily to 
climate. For example, Oklahoma City 
has chosen to use a steel frame, shell 
and roof structure which authorities feel 
best suits the demands of their variable 
climate. 
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LIMITS TO MOVING DISTANCE Many 
state highway regulations impose limits 
on the distance a building of any given 
width and weight may be moved— the 
wider the building, the shorter the 
transport distance allowed. For ex- 
ample, from the State of Illinois, Bureau 
of Traffic code*, the following: 



Width Ranga 


Maximum Distance 


8'-l" to 10'*0" 


Unlimited 


10'*1" to 12'*0" 


25 miles 


«r-i* to w'-o" 


15 miles 


i4'-i" to ir*o" 


10 miles 


18’*1* to20'-0* 


8 miles 


20 *1" to24 *0" 


5 miles 


24'-l" to 30 *0" 


3 miles 


30 -1" to 34 *0" 


2 miles 


ovtr 34'-0" 


Vz mile 


•Article III Sec. 7-303 Permit Regulations for 



Oversize and Overweight Movements 

This ruling suggests that the initial 
erection of a portable building take 
place near or on the first site. Long 
hauls of prefabricated and preassembled 
portable structures is neither feasible 
nor allowable without special permits. 

foundation Foundation requirements 
vary primarily with weight of the build- 
ing, climate, and site condition. Portables 
are found on mud sills or blacktop in 
some warm climates; they are usually 
set on cement block or wood piers, a 
perimeter block foundation, or on a 
poured concrete perimeter foundation. 
The necessity of footings below grade 
varies with each site. 
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Mobile Facilities 







Within the last two or three years, 
a great deal of attention has been 
focused on supplementary classroom 
facilities designed along structural 
patterns used for mobile (trailer) 
homes, applying mass-production 
technology to a space enclosure with 
a high degree of mobility and road- 
ability, The first “mobile classroom” 
was a 12'x40' unit equipped with 
student chairs and desks, chalkboard 
and tackboard facilities, and a 
teachers desk, (The 12' width was 
later reduced to 10' as a standard to 
meet state codes for movement with- 
out special permits.) With 20-25 
students crowded cheek-to-jowl in 
this space of bowling alley shape, it 
was immediately clear that the space 
was not satisfactory for classroom 
use. Industry and a few schools, 
however, have ingeniously adapted 
the long trailers (and sometimes 
modified buses or truck-trailers) to 
effective use as mobile demonstra- 
tion centers, rolling laboratories, 
visiting libraries, and special train- 
ing facilities. 




ERIC 



size limitations Since the mobile 
unit is planned for greatest ease of 
transport to most communities without 
special permits (often inter-state de- 
livery from plant to school), the width 
dimension does not normally exceed 
10'. Maximum feasible unit length does 
not normally exceed 65'-70'. Most man- 
ufacturers recommend 60' maximum 
length for greatest ease in handling and 
cornering. Maximum height dimension 
limited to 13'-13'6” is similar to logis- 
tical restrictions imposed on a portable 
unit. 




Mobile library 
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Mobile laboratory 
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STRUCTURAL SYSTEM A steel carriage 
is standard to the mobile structure. 
Pulling hitch, axle, and wheels can 
be permanent or removable, Wood 
framing with sheet aluminum skin ex- 
terior is most common. Placement, size, 
quantity of doors and windows are 
determined primarily by code require- 
ments, with some consideration to engi- 
neering requirements to insure adequate 
strength of the .shell in transit. 

Several mobile unit manufacturers 
have recently announced models utiliz- 
ing all metal components, generally in 
standard modules and/or a curtain wall 
system. These developments seem more 
pertinent to divisible units than to the 
single-width mobile unit discussed here. 
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Mobile classroom 




foundation Traveling laboratory and 
demonstration units are often left on 
wheels with ends supported by leveling 
jacks for comparatively short visits of a 
few days or weeks. If a unit is to remain 
on a site for a longer period, concrete 
block piers or a block perimeter founda- 
tion may be used. One community re- 
ports their preference for a full rough 
slab as a foundation. Engineers report 
that the flexibility inherent in the fram- 
ing system of the mobile unit obviates 
the need for heavy foundations. 
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Divisible Facilities 




It is in the irea of divisible struc- 
tures that the greatest potential is 
currently seen for both relocatable 
and permanent school facilities. The 
term is self-descriptive, referring to 
buildings planned to fit together and 
come apart as large, modular build- 
ing components. Bricks are small 
building modules; divisible struc- 
tures take the concept of modularity 
several steps further until the com- 
ponents include windows, doors and 
entire side walls, roof, flooring, and 
utilities— all combined and pre-fin- 
ished for greatest ease of shipping 
and rapid assembly at a given site. 
Impressive breakthroughs in this 
new technology have already been 
made in the United States, Europe, 
England, and Russia. Within the 
framework of established modules, 
there is great variability in design 
and space delineation. Factory con- 
struction proffers additional advan- 
tages of short-term delivery, quality 
and cost controls more difficult to 
achieve by traditional building meth- 
ods. divisible-mobile units fall into 
this category since they use a stand- 
ard mobile-home unit as a segment 
of a larger building. The total width 
limitation of 20' (two halves) is less 
than the 24' minimum that should 
be set for a space for 30-35 students— 
but does not obviate the usefulness 
of such a unit. Three 56' long sec- 
tions (center unit open both sides) 
have also been combined to provide 
double classrooms, each 26' x 30'. 



foundation Any traditional founda- 
tion system can be utilized, from block 
piers and poured perimeter to full slab. 
A unique system used in Newark, Ohio, 
involves the “threading” of divisible 
building segments onto two H-beams 
set on concrete piers (see case study). 




size limitations For greatest ease of 
transport, divisible unit sections are nor- 
mally restricted u 8'-10' wide modules. 
The length span of such units depends 
on the engineering capability of the de- 
signers— normally ranges from 24'-36' by 
current capabilities. The 13'-13'6" road- 
to-roof-peak height limit in transport, 
common to all units to be moved, limits 
building height to 10'-11'. Building 
length and interior space layouts are 
unlimited. 








structural system A steel space 
frame is currently the most common 
skeleton used for divisible building com- 
ponents, although wood frame and re- 
inforced concrete systems have also 
been successfully employed. Confirma- 
tion of tight dimensional tolerances and 
a proven system for sealing joints and 
seams are both critical engineering and 
production demands. 

Exterior and interior finishes and 
materials are a matter of choice, design, 
and cost rather than an engineering 
consideration. 
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Demountable Facilitier 








There are many demountable build- 
ing types. For the sake of this study, 
the demountable structure is defined 
as a building which can be disassem- 
bled and moved to a new site with 
n comparatively high recovery of 
building components. Components 
are usually factory made (such as 
curtain wall modules) and assem- 
bled at the site— later moved in still 
larger sections. The floor may be 
planned as recoverable and moved 
with the si. lure or (as in a poured 
slab) it may be considered expend- 
able. Of the four types of relocat- 
able facilities, the demountable is the 
slowest and most costly to move, Its 
great advantage lies in the complete 
freedom of design and space accom- 
modations possible— with no limits to 
height, length, or width except those 
imposed by the engineering scheme. 




SIZE LIMITATIONS Buildings of almost 
any size, shape, or complexity can be 
planned following one or more systems 
of demountable component structures. 

structural system A broad range of 
structural systems is employed in de- 
mountable buildings, the curtain wall 
system being the most common. 







foundation Demountable structures 
may be placed on various types of 
foundations, ranging from block piers to 
poured concrete perimeter foundations 
(where the flooring is a recoverable 
part of the building) or full poured 
slab which serves as the floor. 




* 
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Calculating Costs 

The summary chart of costs at the 
opening of this study shows initial 
in -place-costs of units reported to 
range from $4.50 per square foot up 
to $30.00 per square foot. Costs of 
site preparation (including utility 
hookups) vary from $75 to $8,000 
per unit. Transport costs for 1 nit 
classrooms aho range widely hom 
$45 to $1,500 per unit, and the total 
cost to relocate a classroom ranges 
as reported from $430 to $11,450 per 
unit. All cost reports were in re- 
sponse to the same set of questions. 
Obviously the quality of structures 
and facilities provided vary almost 
as greatly as the systems of cost-and- 
space recounting and value judg- 
ments applied to them. 

As a basis for cost comparison, 
the relation between relocatable and 
permanent school facilities can be 
misleading. Public statements have 
been common, suggesting that the 
average cost of a relocatable class- 
room is $10,000 while the cost of a 
single permanent classroom is esti- 
mated at $30,000. The comparison 
further suggests that a school district 
might purchase three relocatables for 
the cost of one permanent— an en- 
ticing prospect for the overcrowded 
and financially pressed community. 

However, the cost of a class- 
room in a permanent structure is 
ordinarily arrived at by dividing the 
total cost of the school plant (less 
site) by the number of regularly 
assigned teaching stations within the 
school. This calculation takes into 
account a pro-rated cost of structure 
for all school facilities and services 
that include* (a) teaching stations; 
(b) auxiliary areas— music, library, 
administration, cafeteria, gymnasium, 
auditorium spaces, outside physical 
education facilities, and site work; 
and (c) service and structure areas — 
corridors, walkways, toilet rooms, 
custodial storage, etc. Thus the $ 30 ,- 
000 per classroom figure may include 
not only the *30 square feet" the 
student occupies in the classroom, 

m See EFL*s The Cost of a Schoolhouse, 
i960, pp 64-68. 



but also the costs of an additional 
40-80 square feet of auxiliary and ser- 
vice area space in which is housed 
his total educational program. 

By contrast, the $10,000 relocat- 
able unit seldom provides more than 
classroom space, generally ranging 
from 22 to 28 square feet per student. 
Furthermore, this figure often repre- 
sents the delivered cost of a struc- 
ture, not including additional 
expenses for foundation, utib ,f .y lead 
lines, entry steps, sidewalks, archi- 
tectural fees, special permits, and 
other factors. 



UTILITIES AND EQUIPMENT AFFECT IN- 
STALLATION AND RELOCATION COSTS 
The costs of bringing water, power, 
gas, sewers, etc., to a site often ac- 
count for more than half the total 
cost of relocating a unit structure— 
and sometimes run to 30-50 per cent 
of the cos i of the building itself. 
Where a high degree of mobility is 
anticipated for any school space, 
planners would best attempt to re- 
duce the number of utility leads 
needed for the operation of tho 
building. For example, hookup and 
disconnect costs may influence a dis- 
trict’s choice of oil, gas, or electric 
power for a heating and/or air-con- 
ditionin c system. The choice of a 
system for a 1-2 year installation 
might be different if the building 
were scheduled for one location for 
an 8-10 year span. Another factor to 
consider is the number of relocatable 
units operating at one site over any 
given period. Bringing utilities to a 
site for a single unit might be pro- 
hibitively expensive, whereas the 
same basic costs (plus a small pre- 
mium) could provide comparable 
utilities service to 3-4-6 relocatable 
units. This is one of the reasons that 
most school districts move relocat- 
able classrooms most frequently in 
groups rather than individually. 



COSTS PER SQUARE FOOT If costs 
per square foot are to have any real 
meaning as a measure of building 







costs, life expectancy must obviously 
be a factor in the equation. On pa- 
per, two buildings may be calculated 
to cost $13.00 per square foot- If 
one has a life expectancy of 10 years 
and the other a life expectancy of 40 
years, it is clear that one is substan- 
tially more costly than the other. 

New structural systems and the 
introduction ot new materials hold 
promise of divisible-movable build- 
ings rated for a 20, 30, or 40 year liie 
span. However, it is current practice 
in a majority of cases reviewed to 
follow structural forms and use ma- 
terials in relocatable classrooms that 
either require unusually high mainte- 
nance costs over the years or result 
in (or should result in) retirement of 
the building after a 10-15 year life. 
Sometimes such buildings live on 
beyond their useful life as academic 
slums. 



TAKE ADVANTAGE OF COST SAVINGS IN 
PURCHASING PRE-PLANNED AND PRE- 
BUILT STRUCTURES Various fabrica- 
tors and suppliers across the country 
have been developing pre-planned 
and pre-built structures to serve as 
relocatable or “instant” school fa- 
cilities. Of course these vary in 
structural and design quality accord- 
ing to the experience and skills of 
the manufacturer and the market for 
which they were designed. These 
units or components can often be 
factory built and factory-or-site-as- 
sembled at considerable savings as 
compared to custom built, one-of-a- 
kind units. However, the buyer must 
be willing to purchase within the 
limits of the production system in 
order to jnjoy these savings. Even a 
small change in specifications (i.e., 
asking for an 8'6" ceiling if a 9' height 
is standard) may throw the build- 
ing into a custom built category of 
cost, require special handling, and 
wipe out the potential saving. If the 
standard building meets educational 
and code requirements in major 
areas, the school buyer would do 
well to re- evaluate his original speci- 
fications to work within standards 
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so as to enjov whatever cost ad- 
vantage he might grasp. Shopping 
the building market with an ill-con- 
eeived ?et of specifications and/or 
dealing with inexperienced or specu- 
lative building entrepreneurs can be 
a touchy business. A district anticipat- 
ing a relocatable-classroom program 
should— (1) consult with architects 
and planners to clearly define the 
variety of uses to which the spaces 
will be assigned; (2) evolve a build- 
ing system standardizing heights, 
sectional components, finishes and 
materials, framing, utilities, installa- 
tion procedures, etc.; and (3) vher- 
cver possible, place quantity orders 
for buildings (perhaps in coopera- 
tion with a neighboring community) 
to realize dollar savings and achieve 
consistent quality control that will be 
difficult or impossible to achieve in 
purchases of one unit at a time. 



TOTAL INSTALLED COST Prices nor- 
mally quoted for purchase or lease/ 
rental cr prebuilt units include costs 
for the specified unit delivered and 
erected at a site prepared by the pur- 
chaser. Costs of grading, site, prep- 
aration, foundation, and bringing 
utilities to the site are generally paid 
by the purchaser over and above the 



PAYING FOR THE UNIT CLASSROOM 
The system of purchasing and/or 
financing relocatable school facilities 
varies widely across the nation. Most 
communities lump these units with 
their general construction budget, fi- 
nancing from capital funds. Several 
districts report that they have 
squeezed two or three units per year 
out of operating budgets in order 
to have the time advantage of get- 
ting the units quickly without the 
long delay of a public referendum 
for building funds. Still other com- 
munities have taken the question to 
the voters, asking specific funds to 
finance relocatable housing. 

Where the need is obviously 
short term (such as providing hous- 
ing during corstruction of a new 
school or an addition to an existing 
school), and where such action is 
allowable by statute, some districts 



cost of the unit. Entry steps are often 
additional, since the need for them 
is not always determined until the 
specific site is chosen. The same is 
true for skirting that may be needed 
or desirable between the base of the 
building and ground level. Land- 
scaping, sidewalks and covered walk- 
ways are generally the financial 



prefer to rent or lease relocatable 
structures. Contract payment, lease 
or rental programs are offered by 
many manufacturers. 

Lease/rental costs for relocat- 
able structures vary with the quality 
of unit provided, size, facilities pro- 
vided, distance from the producer's 
plant, and length of contract. A real- 
istic figure for the lease/rental of 800 
sqtiare feet of space with heating, 
lighting, wardrobe facilities, chalk- 
board and tackboard, is roughly $300 
per month on a three-year contract. 
The inclusion of rest rooms may run 
approximately $10 per month ad- 
ditional; air conditioning may add 
approximately $20 per month. Most 
suppliers will also arrange further 
options for special lighting, acousti- 
cal flooring materials (carpeting), 
work sinks and even complete fur- 
nishings. 



responsibility of the purchaser, not 
the manufacturer. 

The following check - list will 
serve as a guide to six major areas 
of cost consideration to be calculated 
into the initial in-place cost of relo- 
catable school facilities (less mov- 
able furniture): 



SHE preparation . . . costs vary with factors such as grading; type foundation; 
utility hookup leads to site ( trenched or exposed— major differential in cost); 

clearing access to site 

PURCHASE/LEASE/RENTAL... cost delivered to site, erected on foundation; ex- 

s 

terior finish trim, including skirt if needed 

ARCHITECTURAL PRODUCTS if not included in contract price) heating- 
ventilation-air-conditioning equipment; oil storage tanks for oil heat; special 
lighting; storage facilities, wardrobe, and supply cabinets; chalkboard/ 
tackboard surfaces; drinking fountain; sink; rest rooms; water heater; 

steps; entry shelter 

SIDEWALKS AND COVERED WALKWAYS $ 

LANDSCAPING ... if on blacktop, consider relocatable architectural planters 

Special FEES AND COSTS .. .architectural fees where pertinent; special per- 
mits and inspections; time and costs of staff and outside specialists needed 

“ “ “ “ 
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TOTA . INITIAL IN-PLACE COST PER UNIT 



GUIDES FOR PLANNING 



Moving the Movable 

William Randolph Hearst brought 
an entire monastery, stone by stone, 
from Italy to the California hills for 
his baronial castle. The cost was be- 
side the point. 

Other monuments and land- 
marks have been split into sections 
or disassembled and moved to is- 
lands of historical safety when the) 



got in the path of building progress. 

Rut when we speak of moving 
the relocatable classroom, we must 
deal with the economies involved. 
What are the complete costs of the 
move? Mas the building been de- 
signed to take the move with a 
minimum of damage in transit? 

CHECK- LIST FOR the move Fol- 
lowing is a resume of the basic steps 



involved in the move of portable, mo- 
bile and divisible structures (refer- 
ence to demountable units follows 
the check-list). These are emphasized 
on a step-by-step basis because they 
include factors that otherwise may 
be overlooked in calculating costs 
and manpower needs between the 
time the building is jacked off its 
original foundation and is set onto a 
new foundation. 



PREPARING FOR TRANSPORT 



TO RESTORE OLD SITE 



AT THE NEW SITE 



□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

B 




□ 



Check proposed new site for grading necessary, preparation of foundation, 
access for utility hookups, site positioning of building for light and ventila- 
tion as well as relationship to main plant to provide best access 
Plan route of move, calculating (a) corner angles and clearance of streets 
and intersections; (b) overhead clearance of trees, wires, underpasses; and 
(c) clearances of bridges, hills, and legal restrictions on weight enroute 
Procure license; plan police escort for move where necessary; clear time 
schedule of move with local authorities where necessary 
Prepare new site to receive unit— foundation in place; utility leads in posi- 
tion for hookup; etc. 

Disconnect utilities at building; disconnect and separate fuel oil tanks 
where appropriate 

Disconnect and/or remove steps and entry shelter, deep roof overhang and 
supports, building skirt, covered walkways, etc. 

Separate building from foundation and adjoining structures ( as a whole or 
in segments) 

Secure movable equipment and supplies in building, including suspended 
light fixtures 

Clear passage from school property and to new site— remove fences and/or 
gates obstructing passage, if any 

( For mobile units) Replace wheels on frame undercarriage of building 
Attach to hauling unit or position on moving platform and move 

Disconnect utility leads from source— recover or bury equipment 
Remove foundation above grade; regrade site 
Restore fence or other equipment cleared for building passage 
Restore landscaping or ground cover on original site 

Position structure on foundation; remove wheels or moving platform 
Connect to pre-installed utility leads 

Check (and repair where necessary) structural damage in transit 

Install steps, entry shelter, overhang and supports, covered walkways, skirts 

to foundation 

Clean, restore and/or paint exterior and interior where necessary 

Loose any interior equipment secured for move; reset floor tiles at seams 

( where necessary) 

Final check on building equipment for health, safety, and functional per- 
formance 



COST SUMMARY To summarize total costs of the move, including both staff time and contracted services: 



Foundation Costs (new site and restore old site) $. 

Utility Hookups (disconnect and connect) $. 

Transport $. 

Dismantle and Erect $ 

Walks, Steps, Floor Tiles, Skirt, Overhang, etc $ 

Special Permits, Inspections, Escorts, etc $. 



TOTAL COST TOTAL COST OF THE MOVE $. 



PAGE 23 GUIDES FOR PLANNING 



Demounting Costs May Be High 

Various manufacture and building 
entrepreneurs have developed sys- 
tems and structures which have been 
tagged demountable. Their sophisti- 
cation in preplanning for speed and 
efficiency in erection of the building 
at the site has been most impressive. 
On the other hand, there has been 
little experience to give a true time- 
and-cost picture of the facts on 
demounting and re-erecting the struc- 
ture at another site. The few cases 
of record indicate that since the ex- 



pensive ingredient of man-hours is a 
factor in disassembly and assembly 
of demountable structures, the total 
cost of relocating these buildings is 
comparatively high. 

One of the examples of a total 
record of erecting a structure, de- 
mounting a structure, and erecting 
the same structure at a second site 
with the same components has been 
the experience of the Prince Georges 
County school district in Maryland. 
School plant supervisors here report 
complete recovery of all the major 



components of the structure. Since 
the concrete slab foundation-floor of 
the structure was not originallv de- 
signed as an integral part of the 
building and was not recoverable, 
the costs of that portion of the struc- 
ture were lost at the original site and 
had to be repeated at the new site. 
Adding this cost factor to the labor 
factor involved, and comparing all 
costs with costs of other building 
types, school officials have turned to 
the divisible-mobile type unit as the 
most logical choice to satisfy their 
relocatable classrooms needs. 



Mobile <*>*• 


(11x40) 


Divis-Mobile'«) #, (20 x 35) 


Demountable <«°*(22 « x 33K) 


Foundation Costs (new site and restore old site) $ 185. 
Utility Hookups (disconnect and connect 


$ 382. 


$ 935. 


electricity only)** 0 


445. 


122. 


226. 


Transport 


240. 


416. 


105. 


Dismantle and Erect 


(none) 


224. 


610. 


Walks, Steps, Floor Tiles, etc. 


100. 


115. 


275. 


TOTAL COST TO RELOCATE 


$ 970. 


$ 1,259. 


$2,151. 



Initial In-Place Cost $7,080. $10,200. $8,302. 

( $16.00 ft* ) ( $14.50 ft* ) ( $10.50 ft* ) 



• Figures taken from the budget for “ relocation of demountable classrooms and trailers ”, 1963-64 school year , Board of Education of 
Prince George's County , Upper Marlboro, Md. 

99 See chart at beginning of report for details of dimension and equipment. 

0 "Costs for utility hookups always vary widely according to difficulty or ease of access to site , existing utilities , and what facilities inside the 
unit may require in the way of electricity , gas, water, oil , etc . 



Case Studies: Experience and Experiment 



Atlanta 40 


Newark, Ohio 2S 


Chicago 24 


Oakland 50 w 


Cincinnati 57 


Oklahoma City 54 ^ 


Detroit 44 ^ 


Pasadena 49 - 


Downers Grove 33 " 


Pittsburgh 36 


Grossmont 49 ^ 


Richmond 57 


Los Angeles 50 


San Diego 48 v 


Miami 33 ^ 


St. Louis 46 


Minneapolis 32 ' 


Tulsa 55 ^ v 


New York City 56 ' 


Tucson 42 

Upper Marlboro 52' y 
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Chicago: When enrollment shifts, classrooms follow 




Chicago, Illinois 

Dicidhlc-Moltilc 

20x-l0 

H 00 ft* 

(Mti ft 2 
30 

22 ft-/studrut 

Electric Pur mice 



Air Ct>nditionin£ 

Drinking Pountain, liesf Humus 

i'lccttic, U ’titer. Scurf 
C ctltir Posts cr Mock Puns 
SinjIOO-ld/itH) 

$12,50 
$2. 1 30.2,023 
$-15-00 
$2 t 200-2 % 6H5 



The mobilitv of tl 10 Chicago student population poses 
a housing dilemma in its own right. In his 1961 Annual 
^ Report, Superintendent Benjamin Willis notes: “In 

five districts that had the highest record of pupil mo- 
bility, almost 40, (XM) pupils transferred out during just 
^ two school months, . . . One school alone accounted 

tor almost 2,000 transfers— an average of 50 children 
leaving or enrolling in that school every day during 
the period in question.” 

While building planners attempt to anticipate en- 
rollment needs in advance to accommodate a two-year 
, building schedule, the students often overload existing 

schools in a matter of weeks. For several years the 
Chicago staff studied various types of relocatable fa- 
cilities which would support their program seeking to 
(1) eliminate and/or prevent double shift; (2) reduce 
class size or prevent increases in class size where a 
rapid population shift might overload an existing 
school; and (3) provide relief to overciowding for a 
six-month to two-year period until permanent facilities 
might be planned and built. 

During the summer of 1961 several manufacturers 
built experimental relocatable classrooms to meet 
standards set by the Board (standards specifically 
aimed high to avoid criticisms leveled at the tempo- 
rary “bungalow" portables Chicagoans remembered 
from the 1930’s). The first unit was 10' x 68'— and was 
| quickly ruled out as being too long and narrow for 

' effective classroom instruction. The second unit was 

built in two sections, each 10' x 40', easily transport- 
able and joined at the site to provide a total enclosure 
20' x 40'. This divisible-mobile building served as a 
prototype for the 215 unit classrooms purchased and 
installed between January, 1962, and the release of this 
report. To date these units have been used in all areas 
of the city, serving more than 40 different school sites. 
Within the first year, 82 of 200 units in use had been 
relocated at least once. 

( efl’s variation on the standard Chicago unit is 
^ detailed on the following pages.) 

ERIC 




Limited site at overcrowded school forces 
temporary rows of units on jdutjo round. 




i 



. , 



Divisible-mobile classrooms produced by Divco-Wayne Corp., Bourbon, Indiana plant. 
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Short -term Iciisr of a I'nik Distiict sift' 
tpnn idc s filrastnit s cttino for unit cfussitunns. 




Cedar pasts topped by two-inch plank provide udapiatc foundation for tico 10x40 sections, joined to produce a 20x40 classroom. 









b'ntir prototype units test urn color combinations oj 
aluminum-skin exterior tan and blue or brown and tan. 
both u ith white aicctits. 




CASE STUDY CHICAGO PAGE C6 





6 Staggered alignment of building sections allows for recessed .steps and covered entry. 



2*3 (>;* ‘u sliding wall exposes teacher's center 
behind student . 



Without changing the structural s\strin 
(divisible-mobile). the materials, or the 
yost per square font, the standard 
( .’hieago unit classroom was consider* 
*il>lv changed hv adding 100 ft- to the 
total space, re-orienting utilities, and 
staggering (rather than matching) each 
ot two, 1()',\*I5’ sections. S» me additional 
costs were also added for l milt -in t in - 
nishings and 'special lighting to improve 
the functions of the spaces available. 
The results art* illustrated in the photo- 
graphs and sketches above: 1 lighted 
teaching wall; 2 lighted, adjustable stu- 
dent chalkboard; 3 teacher’s center; 4 
teacher’s wardrobe; 5 student wardrobe; 
6 recessed, sheltered entry; 7 resource 
project center; 8 furnace space; 9 stor- 
age; 10 lighted tackhoard-displuv walls; 
11 rest rooms. Windows were re-grouped 
to improve utilization of interior wall 
space and improve exterior appearance*. 
Special lighting was installed to im- 
prove illumination in critical visual 
areas (such as chalkboards and tack- 
ards) and to enhance the emotional 
environment for youngsters. The car- 
peted floor treatment in one of the four 
prototypes improved the acoustics. 



1 Teaching wall features swinging chalkboard panel , controlled chalkboard lighting , and 
sliding wall to close off teachers center and provide extra writing surface. 










7 (dialkboanl, tuekboard, ami bookshelf ore all 7 Adjustable overhead lighting and valaneed lighting for cabinet work surface create special 

adjustable to student s needs. atmosphere in resource/ project area. 



o 

PRir 
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Newark: New building technology applied to school needs 



\/ n <nk, ( Vi i'm 
/ *-.• Diusihlr 

* . .‘JOuJ (double) 

I ‘ r . . /.0S0 //-? 

/<■, ?. ^ uro /f- 1 

\ w. •• ,* ■JO- i.'j 

■ jm.. f . '• ! !•, . 26 - >/ p-U/wdenf 

Tlit* official news was released in 1902— the Inertial 
Guidance System Ca dilation Center of the V. S. Air 
Force would begin its move from the Wright Patterson 
Air Force Base in Dayton to a new site* in Newark, 
Ohio. By the spring of 190-', more than 3,000 families 
had been shifted to the Newark area, with more to 
come. A new residential area is growing on former 
farm lands. Meanwhile, the flood of new students is 
being absorbed into tb" Newark school:; and those of 
neighboring communities. 

To alleviate the pressure until funds could be. 
raised and plans drawn for the new schools needed, 
Newark Public Schools authorities sought a solution in 
supplemental housing. Superintendent (at that time) 
Tom Southard met with a Newark building research 
firm which had developed a structural system to pro- 
duce faetorv-built, divisible building modules which 
could be site-assembled on a pre-set foundation in one 
day to produce a complete house or vacation cottage. 
They decided jointly to seek a way to apply this new 
building technology to the needs of the school com- 
munity. 

The recent rejection of school tax issues by the 
voters made economical costs imperative, ekk guid- 
ance was sought in planning relocatable spaces that 
would provide: (1) maximum possible case in instal- 
lation and relocation; (2) a minimum of 900 square 
feet per classroom for 30 students; (3) independent 
rest room facilities; (4) self-contained and individ- 
ually controlled heating, ventilating, air conditioning 
(if feasible), and lighting controls for each classroom; 
(5) structures of such quality of design and materials 
as to be a pride to the students and community. 

Two prototype double-classroom units were con- 
structed and installed, one at each of two elementary 
school sites. The time lapse between beginning of the 
foundation and placement of the last of the furnishings 
in each double unit was four days. Two of the four 
classrooms were equipped as special units, including 
all furnishings and lighting controls considered dcsir- 



/■:/< < trie 1 1 (tit I'unif) 

• ‘ .* .Air ( 

, . Sink, Huhhlrr. lust Htunn '\/if/rn/‘ 

' • * :• • ‘ \ /■:/< v ■f/iV. Water, Sewer 

i , . ■ II -Hearns on ('nm icte I’iers 

: . . r: . . i ■ s nj/.i 
« • SI2.2.J 

/ •. : .• ./. ( : ■$ l,2f)7 

able to get maximum utilitv out of the space available. 
(One of these special units was carpeted to compare 
acoustic quality of the carpeted room with the acous- 
tics in the adjoining room finished with a haul-surface 
flooring. ) The second double unit was iunuYhed as a 
'standard" classroom, with the normal complement of 
student desks and chairs, teacher s desk and wardrobe. 
All four have special chalkboard lighting, wiring for 
KTV reception, and a built-in sound system with four- 
speaker ceiling installation. 




"Studio' classrooms arc indieidnalh/ identified In/ name and 
number on bright, multietdored panels next to the entrance. 



Divisible “studio classrooms" developed by Building Services Research. Newark. Ohio. 
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Double e law room unit eons.sts of nine modules 
threaded onto double 1 1 -hi am foundation. Special 
attention was given to visual details of the exterior. 

I he roof is gray shingle, the building finished in 
brown and white. Mark channel strips and colorful 
"studio" identification dress up the end view of the 
structure, (tetiter doors are bright red. 





% 







CASH STUDY NLvVARK PAC.C 30 



4 . \»7 A«’h in r m nter 




6 



Indiiidual stmhf statnnw 



1 Teacher's center 



2 



Teaching center is also . . . 




Special layout of furnishings and arrangement 
of standard cabinet units eater to skills of the 
teacher in demonstration and use of audio- 
visual aids. Ceiling mounted ’TV assures proper 
vett ing angle for all students. Six-inch raised 
platform for teacher and raised, lighted chalk- 
board panels also improve sight lines and 
legibility. Chalkboard panel sluh's to utilize 
rear -screen projection facility. 
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5 Hesoitree/ project con ter 



a learning center. 




M(t\t importanthj, the furnishings and space 
hn/out o I the nuntt eater to the needs of the 
student, u it It spares to work in groups; 
adjustable, lighted chalkboards; sink and 
cabinet storage in spccialli/ lighted areas ; 
resource and project areas for uunk in small 
groups; and spares for individual studn. 
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Minneapolis: Experiment in building shape, materials, furnishings 



\/imn W mm \nt,i 

(C ) lh tn»'UHtitl»h- i \ju two tifttl 

(C) in If) 

iO l. tun ft- 

. ' • . -...(O /.Jin ft- 

<C) in >1 

• ' ■ ■ MC) »fr// ft' '.tndtnt 





(B) / Vmoiin/(i/>/r /956'J. 



Hecords dating hack to 1918 report the use of “tempo- 
rary,' “ relocatalile, frame structures in the Minneapolis 
Public Schools. Since that date several other types of 
demountable and portable units have been installed, 
hut none to the complete satisfaction of school admin- 
istrators, In I960 a building research study was ini- 
tiated, assigning industrial designer Harold Darr of 
Minneapolis to evolve a structural system that would 
allow maximum ease of relocation of a building that 



fl - (C) / It i tth lit if t I’uuif i 
* • .0 Ji i . (C) min,; 

; (C) J .S inks. Hitbhlt i. /(. \t /{. -.'ins 



i , II >. ' 


. X- ■ (C) l In 


1 -tu.;. ft ». (C) 


l till ( ’< Ml ft ti Sltll 


/mm./ /•, , 


i ./ <o s : i.yin 


( r, • ' ,»!.,• 


■I MC) S U> SO 


'if- /'•. ; n .h i 


>i < MC) $2,100 



would meet standards ol permaiunt school facilities. 
Frederick Hill, then Assistant Superintendent in charge 
ol business Allairs, visualized lassro '*n "wit 1 1 the’ 
mobility ol a sheiks tent.’* quickly creeled, dismantled, 
and moved. 

Darr developed a unique structure comprised of 
sixteen common-sized, triangular panels which would 
he mass produced and pre-finished, shipped Hat to the 
site. When bolted together in 8-12 hours, the panels 
would enclose MOO square feet of floor space under a 
v aulting, tent like shell. The first two prototypes were 
erected at the Kenwood Kletnentarv school in 1962. 
The crumped, blacktoppcd site at the street corner of 
the playground does not show the unique shape to 
advantage; but interest has also focused on innova- 
tion in the use of high-impact structural p last i - sheath- 
ing on interior and exterior side walls, and tinted 
plastic (glare-reducing), fixed sash. A unit heat pump 
provides heating and air conditioning for each class- 
room. Alter allocating one corner for rest rooms, a 
generous 1.250 square feet of instructional space is 
provided. Hill sought km. assistance to counsel on 
“the ultimate classroom furnishing plan which will 
serve to test new concepts of equipment and space 
utilization.'* Hesults of the furnishing plan studv are 
shown in photographs and drawings on the following 
three pages, 



Demountable structure produced by Neoplastic Structures, I rtr , 
Osseo, Minnesota. 



CO /Jt’mounMh/i' (t\xj>crwj£. , n(«f) 





Tcmhcrs tenter < behind tetiehing t enter i - 
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Trut long rt’htr' 



Atljusttddr, lighted 
student < hulkbotird 



Art, \t inter nfuifnnrnt null 



H( st rooms " 

Mime/ rrnti'r 
Anmstir flooring 



Hr ouree/ project ct'titc 









DOWNERS GROVE: VARIATION 






In Downers Grove, Illinois, Superintendent Glen Pick- 
erell placed one of the same structures on the lawn 
adjacent to the high school. lie divided the 1,400 
square feet of space by a center wall and thus provided 
two lecture room*, each 700 square feet. When and if 
the building is dismantled and moved at some future 
date, Dr. Piekerell visualizes use of the non-reeover- 
able concrete slab as a tennis court. (See chart for 
details of Downers* Grove unit.) 
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CASI STUDY 



M INN I. A POL IS PAUL T4 





I 1 , ,> ' . 



1 I'eaehing eentt'C 
lighting for raist 



final point of the classroom: 
(I presentation platfi>rm . 



lighted e halkhoartl/tlisplatj surface; 



fi 

K 




I I'rci'-stnitdiug cuhinets mti r as room ihi iihr In to i en t lassnuon 
and teachers trorfc urn/ counselling spat e. 



special 






PAGE ib CAST STUDY MINNEAPOLIS 




3 Art science nfuipment i call includes double sink, bubbles 
.storage spa<'es. 




4 Resource/ project center: movable wardrobe cabinets ore hacked with tackboard or prcsstire adhesive chalkboard surfacing material; 
special lighting highlights the en ire area. 
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5 Stusie/audio center: movable cart at left , foreground, bolds 
instrutnents, phonograph, and earphones for private listening. 
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Pittsburgh: Building prototypes test two solutions 




f 



Ijxation Pittsburgh Pennsylvania 

I »//*«■ S r ruf tint (A) Demountable (concrete) (B) Divisible (steel) 
Size (A)(6) 2Hx72 (double) 

/•/<•( it S/UJ IT (A)(B) i ,008 /(2 
In^tnu (tonal S}uu . (A)(B) HUG ft 2 
il-utmo (A) C;«.v b'unutee (B) Electric Eurnacc 
\ • ntilation ( A) ( B) Sutural atul Mechanical 






I'hfd' i'i_- (A)(B) Double Rest lUnans (shared) 
l 1 1 lit if //•■■/. I i \ \. . :> d (A) Electric, Gas, Water, S ewer 
(B) Electric * Water, Seurr 
1 ‘uruiuti.iH (A) Perimeter Concrete (B) Concrete Piers 
Initial hi Pin. < ( ' a (A) $26J)00 (B) $23,227 
i - ..s t Pet S.jnnn /•••,/ (A) $2GMH (B) $23.00 
Sit* Pi- lu.o.n .u ( , ,( (A) Sot Calculated <B) $2,250 
I nit li, ! • an ( ,‘st (A) Sot Calculated (B) $-/,/GG (cut.) 



For several years the Pittsburgh Public Schools dealt 
with shitting school enrollments bv transporting stu- 
dents from overpopulated schools in their own neigh- 
borhoods to less populated schools in other areas. This 
approach was considered only stopgap, in 1961, with 
the support of an ekl grant, a committee of the Board 
of Education and their Consulting Committee of Ar- 
chitects undertook an investigation of solutions to the 
problem from two other approaches; (1) convertibility 
to school use of structures planned for some other pur- 
pose; and (2) repeatability of structures designed to 
be moved from one place to another with a minimum 
of cost and difficulty. 

Results of the study of repeatability are illustrated 
here. The use of portable structures was ruled out be- 
cause of the difficulty of moving total units over the 
steep, twisting, often narrow streets of the eity. The 
committee felt the dimensional limits (20 feet maxi- 
mum) of standard divisible-mobile units provided 
cramped and limited educational space. After months 
of planning, design, and production studies, the Board 
decided to construct prototypes of two building types 
—a divisible steel structure (site- erected) based on a 
plan for transverse sections S'.\28'; and a demountable 
concrete structure in split top-and-bottom, transverse 
sections of the same dimensions (see illustration). 

All of the prototypes are carpeted, to study acoustic 
and thermal properties of the soft floor covering. Each 
pair of classrooms is separated by a center utility core, 
including double rest rooms and independent heating 
unit. The L-shaped layout of the divisible units, in 
four-and-t wo -classroom groupings, gave the oppor- 
tunity to create a large classroom divided by an oper- 
able partition. The enclosed passageway linking the 
two buildings enables all classes to assemble in the 
central double classroom without going out of doors. 
Since none of the units has been relocated to date, 
only estimates of these costs are available. 



Divisible steel units built by American Bridge Division 
of United States Steel; demountable concrete units built 
by United Precast Structures. 
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Miami: It began with the military influx i 

I ' Miami, Florida 

• Portable (all 19 /1-13) 

• 20x30 

r ooo ft* 

la.tnui. 596 ft* 

\ Wr/J. .M-./fl 

1 ■< I ■ > "/'i :> of 15-20 ft*/student 

If .t. > ■ Oil Space Heater (floor unit) 

The beginning of World War II in 1941 marked an 
end to any normal pattern of growth for the Florida 
area. Population figures skyrocketed with the influx 
of the military and industry— and the trend is still up. 
Dade County School District (including Miami) had 
approximately 70 schools in 1941; by 1963 there were 
203 school plants. County population growth following 
the war continued at 12 per cent each year, adding 
12-15,000 students per year to school enrollment. 

Shortages plagued the school administration in 
those first war years- shortage of classrooms; shortage 
of materials for building; shortage of planning time; 
and, of course, shortage of money to handle such heavy 
demands on existing building funds. An expedient 
solution to supplementary housing between 1941-43 
was to build several hundred portable wood frame, 
barracks-like structures which could be shifted from 
one temporary site to another until permanent schools 
could be planned, financed, and built. Occasionally 
complete schools accommodating up to 200 students 
were comprised of these frame units. 

Although no new portables were purchased after 
1943, some former army buildings of the same type 
were given to the district in 1947-48. In spite of a 
building program which has almost tripled the num- 
ber of school plants in the past 20 years, it was not 
until 1961 that the schools were off double session. 
More than 400 of the frame buildings are still on duty 
in Miami schools, shifting from site to site as the plan- 
ners try to catch up with permanent housing needs. 



the 1940’s 

\ . .ti i, Sutural 
i!'r‘ In. ■ Soar 

1 ‘‘bt‘i I! \ ■ Electric 

l ou ‘ .t: •. Concrete Block Piers 

hot : ,;/ •./■/.. * $5,100 

( r, , v / . / $s ,50 

>it‘ I' • po ./■• ••. C $75 
l nit It., it*: •'/ C $100-050 

I 'nit lb >1 (W & 175-725 




To relieve overcrowding of the main building . . 



. . . wartime portables are still on duty. 
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Atlanta: Annex for 720 pupils in 90 clays 







I ,tr‘n Atlanta, (la. 

/ *//•* Strm tut, (A) Divisible- Mobile (B) Divisible- Mobile (special) 
'i (A) 2()X‘l2 (B) 20x56 
f s , (A) MO ft 2 (B) 1,120 ft . 2 
In tn,. to mil ^/m/i . (A) <S ft 2 (B) 7,0,9*/ ft. 2 
\uml , i St mb tit . (A) (B) .32-35 

lustrw to mil s /"/< • /'< f Wn./. n/ (A) 23-20 /f.^Av/Mr/r’nf (B) 3/-3«/ 



On Juno J], 1 962, the Atlanta Board of Education 
called for a school to house* the entire eighth grade of 
a local high school, relieving the bulging enrollment 
of that school by reducing its grade span from four to 
throe years. The new annex was to be self-sufficient, 
accommodating 720 pupils on a site remote from the 
parent school. Opening date required— September 5, 
1062, less than 90 days from the date of the request. 
The Atlanta Schools building department reviewed 
the Chicago experience with divisible-mobile unit 
classrooms. Specifications for the same type of struc- 
ture (trailer-home framing, etc.) were let for bid and 
a contract awarded on Jtdtj .9, 1962. Strip concrete 
foundations were poured below grade and concrete 
block piers prepared while the fabricator was con- 
structing the buildings. By the middle of August the 
split-classroom units were arriving at the site. By 
September 5, 1962 , 795 students were attending 
classes at the new Howard Annex while finishing 
touches were put on covered walkways, landscaping, 
and plumbing hookups. By spring, 1963, there were 
844 students enrolled. Shifting of school enrollments 
reduced the Howard Annex to approximately 600 for 
the opening of the 1963-64 session. 

As an emergency solution to a school housing 
need, the program illustrated here does demonstrate 
an expedient approach to instant schools. Review- 
ing their experience to date, local authorities feel that 
relocating the units at some future date will be more 
costly than originally anticipated. While housing 
standards are somewhat better than exist at the older 
parent school, they are well below standards of new 
permanent structures in Atlanta. Educational utility suf- 
fers from lack of supplementary spaces such as library, 
eating facilities, and special purpose facilities (for 
art, music, etc). Additional space is also needed for 
administration, counselling, health facilities, and ser- 
vice and maintenance utilities. There are no enclosed 
physical education facilities. 







TOTAL SCHOOL ASSEX (Relocatable) 

R* lationshif) of Space Available, Enrollment . Cast. s; 

As planned for 720 student a For peak enroll. 8 It students 



Classroom space 


: 1 1.5(H) ft- 


Administration 


1.120 ft .2 


Toilets shower 


/,%'•/ 


Vi Walkways 


I. HOI ft? 


Totals 


'20.125 ft 



Total construction cost 



00.0 ft.- student 25.5 ft 2 student 

1.5 ft. 2 student 1.5 ft 2 student 

2.2 ft 2 student 1.0 ft 2 student 

0.7 ft 2 student 5.8 ft. 2 student 

•tO. 5 ft. 2 student 55.5 ft. 2 'student 
$285,127° ($0.80 ft 2 ) 



9 Sot incl. architects* costs, out-of-pocket expenses, and time of staff 
administrative personnel-total est . at $5.500-0, 500. 




Graded field mtvules physical education space. 




Outdoor hot-tray food service from electric carts. 
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■ » / si n.on 

: ■. * ' $500 

■: i .• $300-/00 

/ $500*900 




Cam/>u$ /r/i/rmf of portables . 




L 



Tuc.vun, Artam<i 
Portable 

24x32 * 

M3 ft* 

883 ft 2 
30 



2.9 ft 2 /studcnt 



Electric Heat Pump 






► 

f 







'(‘(‘ii years ago, the Engineering Department of the 
Tueson Public Schools. District No. 1. began a study 
ol portable classrooms by visiting buildings in other 
school districts. Superintendent Robert D. Morrow 
reports: “We were never satisfied with the plan, exte- 
rior or interior design. Our first experiment was made 
by using a stock reetangular-tvpe plan. The buildings 
were very pleasant inside, but the exteriors were as 
usual— typically nondescript. Wo wanted to produce a 
building that would provide (1) all necessary func- 
tions for good teaching and learning, plus (2) an 
attractive exterior architectural design that would con- 
form to the average neighborhood surroundings. We 
decided to develop a plan other than the rectangle. ’* 
The first of the new buildings developed by ,staff 
architects and engineers was built in 1962. At one end 
of the building, a recess in the floor plan allows place- 
ment of most of the cabinets out of the main room 
floor area. This alcove accommodates an island cabinet 
and work surface (with sink, where desired), with 
access from all four sides. A hip roof with low pitch 
keeps the buildings compatible to most residential 
areas. A gabled and ramped entry porch (removable 
for transport ) provides both protection and an added 
design element. Each entrance is defined by a different 
colorful plywood cutout depicting animals typical of 
the Southeast. Furnishings of the interior, including 
mobile bookcase-room dividers, generous chalkboard 
and tackboard surfaces, and ample storage facilities, 
cater to educational function. 
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Detroit: Forty years of experience with portables 



r ■ Detroit, Michigan 
(A)(B) Portable 

■ (A) 2(i!i\7 /,'j (B) 26'Jj.vfifi (hath doubles) 

■ (A) 1)47 ft * (B) 875 ft* 

(A) tm ft* <b) 75-t ft* 

(AHB) ,'J2 

' ■■ ■ '. ■ ' (A) 22 ft* / student (B) 24 ft* /student 

(A) Cats or Oil Furnace (B) (las b'urtuiee 



\ ■■■•'» *. (A)(B) Sutural and Meehtinietil 

(A)(B) Sink, Double Hest linnin.s { short'd ) 

; I! ■ 1 ' : (A)(B) l\l ertrie, (las, Water, Setter 

l ; (A)(B) /VrimrhT Conrrrfr find N/i>r#c /'irrs 

.. i *. i •'■ < t (A)(B) $14,800 

( ■! i . ■ n / ■ f (A) S/.5.6Y) (B) 

/ ’• ' .0 o 1 t (A)(B) $1,750 

( (A>(B) 

' /: ‘ f ' (AHB) 000-5, 200 



With more than *10 years of experience in the use of 
relocatable facilities to draw from, the Detroit Public 
Schools have followed a policy of steadily revising 
and updating building plan periodically changing to 
gain from experience and incorporate technological 
advances. As far hack as 1920, school architects pro- 
duced the “Circle A” structures, divided and moved in 
three-foot modules. Then they went to an eight-foot 
module, and next to a 24'xST double-classroom build- 
ing moved in three sections. Relocation of these 
buildings, however, ran to approximately $12,000 per 
double unit. The architects determined it would be 
easier and less expensive to design and move a total 
unit, especially if the budding could be made more 
compact. 

In the 1950s, the flat-roofed, double classroom 
portable became a standard. A reduced building 
height overcame problems of clearing overhead utility 
lines and tree branches during transport through city 
streets (with the older unit, costs of cutting and restor- 
ing power lines sometimes ran $2-3,000 per move). 
Strength and flexibility were achieved by erecting the 
wood-frame structure on a steel platform. 

In 1963, a still further revised double unit was 
introduced, cutting five feet from the length of the 
previous model, but Increasing instructional space by 
more compact and efficient planning of the core for 
rest rooms and mechanical equipment. The amenities 
of the “studio effect” of the low-peaked roof and the 
addition of the rolled entry portico were further revi- 
sions. Costs remained about the same. 

Experience suggests that these portable classrooms 
may remain on one assigned site for five to ten years. 
A building can normally be relocated and ready for 
service at a new site in five working days. Estimated 
life of the buildings is 30 years (although some of the 
1920 structures are still in service). 
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St t oms: Three variations on a 28 x32 theme 



St. Louis, Missouri 

(A)(0) Demountable (C) Portable 
(A)(8)(C) 2S'\.3J if>cr classroom) 

(A)(0)(C) Si)(i ft r 

(A)(B)(C) H7(i ft- 
(A)(8)(C) 

(A)(8)(C) 25 - 2.9 ft-/ student 



In the past five years, St. Louis School District ad- 
ministrators Iia\e been testing a variety of solutions 
to problems of growing and shifting enrollment. All 
agree that more permanent schools and school addi- 
tions arc needed in the long run. But what to do 
immediately? Should students from overcrowded 
schools be transported to classrooms (if available) out- 
side their neighborhood districts; or should buildings 
he moved to the students? 

Experience in transporting students has shown the 
process is costly. For several years, more than $250, (XX) 
of operating funds has been needed for bussing ap- 
proximately 4,000 students from tf.eir homes to remote 
school neighborhoods (approximately $62.50 per stu- 
dent per school year). Furthermore, critics point out, 
the bus program removes the child from his familiar 
environment, is tiring to the student, and shortens his 
school dnv. 

Three variations on relocatable building studies 
have also been undertaken. Beginning with a basic- 
classroom size set at 2S'x32', one portable building and 
two types of demountable st*- uures have been in- 
stalled. The portables are individual classroom sta- 
tions; the demoun tables are eithr * a double classroom 
unit assembled of pro-fabricated components, or a 
larger number of classrooms-in-tandem, utilizing a 
curtain wall building system. These variations are 
shown in the accompanying photographs. Complete 
details of facilities, costs, etc., appear on the chart. 



I 1 ' (A)(B)(C) (ois iurnace 

\ • on (A)(B)(C) X at uml tint l Mttlninn til 

r.\> • m (A)(8)(C) Stme 

I hot', il . ; / \. «./«,/ (A)(8)(C) fTrfrir, Cu\ 

I u (A)(B) hull Ctmert'te Sit ih (C) Hint J I'n t\ i»n HI, it kt\*f> 

hot: J lu , / s( (A) 5 1 1 .000 (B) .$ 10,00(1 (C) S 11.000 
( ^ l\ r v,*,,.., / t (A) S/2.lV> ft- (0) *11 It) ft- (C) S / > itt ft- 

v H ■ i (A) $1,111 (0) S/.VO (C) Sh'"! 
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